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(THE Association was organized in Boston, Mass., on June 21, 1882, with the object 
of providing its members with means of social intercourse and for the exchange of 
knowledge pertaining to the construction and management of water works, From an 
original membership of only TWENTY-SEVEN, its growth has prospered until now it in- 
cludes the names of 900 men. Its membership is divided into six classes, viz.: 
A Member shall be an officer or —- of a public or private water works, an engineer, chemist or 
other person qualified to aid or i n the of knowledge relative to water works. 


An Honorary Member shall be a person a | ledged in some branch of water supply or 
of engineering. 


A Junior shall be not less than eighteen years nor more than twenty-five years of age, a student or 
connected with water supply work. 

An Associate shall be either a person, firm or corporation engaged in manufacturing or furnishing materials 
or supplies for the construction or maintenance of water works. 


A Corporate Member shall be either a Water Board, Commission, Company or Municipal Corporation. 
The initiation fees and annual dues are as follows: 


Initiation Fees Annual Dues 
Corporate Members 10.00 Corporate Members 10.00 


This Association has at least eight regular meetings each year, of which five are 
held in Boston, one in northern New England, one in southern New England, and one, 


the annual convention, held in September on such date as the Executive Committee may 
designate. 
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ABOVE: Continuous walls of 
dense, smooth concrete which 
cannot tuberculate or corrode 
assure permanent high carry- 
ing capacity to Lock Joint 
Concrete Pressure Pipe. 


Tuberculated mains—corroded mains—leaky mains 
—all cost municipalities, taxpayers and industry 
immense sums every year in added pumping costs, 
maintenance and repairs. Yet, by the use of Lock 
Joint Concrete Pressure Pipe, ail of this unneces- ABOVE: The tuberculated condi- 


Set tion of this metallic pipe reduces 
sary expense could be eliminated. its carrying capacity 50%. 


1. LOCK JOINT PRESSURE PIPE 2. LOCK JOINT PRESSURE PIPE 


does not tuberculate... does not corrode... 


No excessive pumping costs No cost for major repairs 
RESULT No periodic cleaning costs RESULT No cost for periodic patchwork 
No loss of income from inade- No loss of revenue while the 
quate delivery of water. line is closed for repair. 


Consider these facts when you plan your next water supply or transmis- 
sion main and specify Lock Joint—the pressure pipe of perpetual economy. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants 
Wharton, N. J. Turner, Kan. "Detroit, Mich. 


BRANC 4 Big a Casper, Wyo. + Cheyenne, Wyo. + Denver 
Col City, Mo. « Valley" Park, 
Rock istand.. iil. Wichita, Kan. - Kenilworth, 
Conn. Tucumcari, N. Mex. Oklahoma City, Tulsa, Okla. 


Lock Joint Pipe Company for over forty years has spe- 

cialized exclusively in the manufacture of reinforced 

concrete pipe for water supply and transmission mains 

= well as for sewers, culverts and subaqueous instal- 
tions. 


ees 


“4 : 
in prob 
ur ma p 
Is the answer to YO" 
Be 
4 
; 
, 
: 
10 
wr 
PRES gr iPE 
x 


EVERY WANTED FEATURE 


™ EMPIRE METERS 


What do you want of a meter...long life .. . repair ease and 
economy . . . sustained accuracy? Whatever your wants, we have 
wrapped them up for you in the Rockwell-Empire. Just examine 
this design. First you'll notice the Empire oscillating piston, 
performance proved in service since 1884 to provide maximum 
accuracy in measurement with minimum wear. Next you'll find 
the convenient arrangement of internal parts. Everything goes 
together like hand in glove. It was designed to save you money 
in maintenance. Consider too, the balance of this assembly with 
everything working in planes or perpendiculars. This con- 
struction offers less friction and provides more sensitivity to 
low flows and a longer meter life. 

Now is the time to investigate metering the Empire way. Learn 
how to get /asting accuracy for the longest life at lowest cost. Ask 
your Rockwell representative for an eye-opening demonstration. 


Rockwell 


THE ONLY COMPLETE LINE OF WATER METERS 


Empire Type 14 


Rockwell Manufacturing Company 


PITTSBURGH «+ Atlanta Boston 


Chicago 
Columbus «© Houston * Kansas City «+ Los Angeles 
New York « Pittsburgh San Francisco Seattle Tulsa 
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What were" big shots” 
at Gettysburg 7 

AWhat GmakeBOTH 


chemical feeders and 
| diatomite filters 7 


What Gare 
their weight around” 
these days 


Whether you “kill” your water- P| Answer: 


borne disease “enemies” with chemi- 
cals or “stop them dead” with filtra- 


%Proportioneers%. Chem-O-Feeder 


is well recognized for its versatility. 
You can use it for feeding hypo- — % PROPORTIONEERS, INC.% 
— = — — 
phosphates. The Pur-O-Cel Diato- rovidence 1, Rhode 

mite Filter, another important [J Please send me Bulletins SAN 7 and 1800. 
weapon against contamination, is so 

efficient it even filters out amoebic 4 Name 

dysentery cysts. 4 

Yes, %Pro rtioneers7o is armed 4 

with the only “double-barreled shot- Street 

- in on business. Mail coupon a 

or complete details. B City 


Answers: 1. Fusileers 2. Cannoneers 3. Bombadeers 


ie 
What were the sharp- 
q shooters of yesteryear? 
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THE FIRST mecuanicat sot 


TAPPING SLEEVE AND VALVE 


Patent ap 


MELTIN 
ELIMINATES ~ PouRING 
CAULKING 


A new all Mechanical Joint Tapping Sleeve and Valve, installed quickly 

and easily even by untrained workmen using a ratchet wrench. There are no 
joints to pour and caulk. 

Installation can be made in wet trenches in any kind of weather. 

The “Stuffing Box” type joints require no cutting or scarfing of rubber gaskets 
on job. Assemble Sleeve on main—attach the Valve, the installation is complete 
and the joints are permanently bottle-tight. 


GATE VALVES 
CHECK VALVES 
FIRE HYDRANTS 


INSERTING VALVES st 8 'SHED 
TAPPING SLEEVES AND VALVES 


WATER SERVICE 


OOR STANDS 


SMITA MFG. CO. === 


INSERTING MACHINES 
PIPE CUTTING MACHINES 
BRASS GOODS EAST ORANGE, NEW JERSEY tases, 
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WABASH DOUBLE-LID 
COVERS 


for MAXIMUM 
PROTECTION from frost 


The Wabash Cover was designed to provide 
the utmost in frost protection for pit water 
meters. Two lids, with a 4” dead air space 
between, add extra insulation. Notice also, 
the extra depth and the sloping skirt that 
help hold heat loss to a minimum. 


Top lid is inset and locked with the patented 
Ford Lifter Worm Lock. There is no finer 
meter setting protection. 


full informa- 
tion. FREE. Send 
today. 


FOR BETTER WATER SERVICES 


Manufactured by THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 
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This 
pipe won't 


@ The 36-inch steel pipe pictured here 
is part of a new water line being laid for 
a well-known midwest water works. This 
new pipe line is about 6,000 feet in length 
and is protected, inside and out, by Bitu- 
mastic® 70-B Enamel. 

Inside the pipe, a glass-smooth lining 
of Bitumastic 70-B Enamel prevents rust, 
corrosion and tuberculation. This spun 
lining of durable enamel will keep flow 
capacity high, thus reducing pumping 
costs. And, with this kind of protection, 


REG. U.S. PAT. 


BITUMASTI( enamets 


—it’s protected by 
BITUMASTIC 
70-B ENAMEL 


there’s no need to spend money for over- 
sized pipe in order to allow for future 
“shrinkage.” 

On the outside of the pipe, Bitumastic 
70-B Enamel prevents pitting and leak- 
age caused by soil corrosion. Here, again, 
you save money by keeping maintenance 
and replacement costs low. In every way, 
it pays to protect your community’s large- 
diameter pipe lines inside and out with 
Bitumastic Enamels. 
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Manufacturers of ““Sand-Spun” Pipe (centrifugally cast in sand 


Common sense design assures easy operation 


MATHEWS 


HYDRANTS 


The stuffing box plate, cast integral with 
the head, combines with the packing and 
bronze stuffing box nut to seal off the 
operating thread. Nothing—water, sedi- 
ment or ice—can reach the thread to 
damage it or hinder its operation. Winter 
or summer, the Mathews Modernized 
Hydrant is dependable—an important 
factor in neighborhood safety. 


Made by R. D. Wood cay 
Public Ledger B 
5, Pa. 


molds) and R. D. Wood Gate Valves 


Mathews Modernized Hydrants offer these advantages: 


Compression-type valve prevents flooding - Head 
turns 360° « Replaceable head - Nozzle sections 
easily changed « Nozzle levels easily raised or 
lowered without excavating » Protection case of 
“Sand-Spun” cast iron for strength, toughness, 


elasticity « Operating thread only part to be lubri- 
cated + All working parts contained in barrel— 
removable without excavating » A modern barrel 
makes an old Mathews good as new « Available 
with mechanical joint pipe connections 
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POSITIVE, PERMANENT SEAL... 
with wear-resistant Neoprene 
kets. (Lead gaskets also available.) 


ARMOR-PLATED STRAPS AND NUTS 
. .« hard-coated with cadmium to 
resist corrosion and deterioration. 


BUILT LIKE A BRIDGE... with 
engineered cantilever design 
unequalled strength. 


FLAT FORGED STRAP HUGS PIPE 
- «+ gtips and holds because of 
greater bearing surface, 


PRECISION TAPPING ... makes con- 
nections easy. Threads are full- 
tapped. in thick boss. 


BODY BUILT FOR HEAVY DUTY... 
strong, malleable iron with gal- 
vanized protective plating. 

SHARP FULL THREADS .. . threaded 


and cadmium plated after banding 
to assure perfect fit. 


TO MEET ANY NEED... a full range of sizes . . . neoprene or f 
lead gaskets . . . single or double straps. Write for catalog 
with complete descriptions! 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY OECATUR, ILLINOIS 


MUELLER 
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Because a cement lining can be thin, 
yet structurally sound, and because 
cement prohibits corrosion, the flow 
capacities of Centrilined pipes are 
often greater than when the pipes 
were new! . . . The smooth cement 
surface reduces pumping costs and 


seals holes caused by external and 
internal corrosion . . . The Centriline 
process, which mechanically applies 
cement by centrifugal force, then 
trowels the surface smooth, gives your 
pipe lines a new lease on life... ata 
fraction of the cost of laying new pipes. 


Write us today for descriptive literature on lining pipes 


from 4" to 144" in diameter 


CEMENT MORTAR LININGS FOR PIPE 


CENTRILINE CORPORATION 


A subs ‘diary of Raymond Concrete Pile Co. 
140 CEDAR STREET, NEW YORK 6, N. Y. 
Branch Offices in Principal Cities of United States and Latin America 


IN PLACE 


ON THE WEST COAST, WRITE AMERICAN PIPE & CONSTRUCTION CO., 
P.O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 
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tax savings for the future 


Three billion, two hundred and fifty 
million dollars*—that’s what it will 
take to foot the bill for new water sys- 
tem construction needed by the Ameri- 
can people during the next ten years! 


For those communities that must 
carry a share of this additional invest- 
ment, the vital need for water system 
expansion is most unwelcome in the 
face of constantly rising costs. 


This means that water works officials 
must keep an exceptionally close watch 
on expenditures . . . to see that the 
money laid out for new systems brings 
the greatest return to the taxpayer. 


Since a sizable part of the cost of any 
water system involves supply and dis- 
tribution lines, an important question 
to be answered by these officials will be: 
“Which pipe will give the greatest return 
from this portion of our investment?” 

Thousands of communities have found 
the answer in Transite Pressure Pipe. 


A threefold warranty of economy is 
built into every length of Transite, 
the modern pipe developed by Johns- 


Manville research and engineering to 
carry water more efficiently: 


1. Long service life . . . because Transite 
Pipe is made of three inherently corrosion- 
resistant materials—asbestos, cement, and 
silica—and is steam cured under pressure 
by a special Johns-Manville process which 
assures maintained strength in service. 

2. Low operating costs...because Transite’s 
smooth interior surface provides a high 
water-carrying capacity (C-140). Moreover, 
because Transite cannot tuberculate, this 
carrying capacity remains high through the 
years to keep pumping costs low. 

3. Maximum water economies... because 
Transite Pipe has tight, yet flexible joints 
that stay tight in service. These joints 
absorb vibration and soil stresses, safeguard 
against costly underground water leakage. 


In addition to these assurances of tax 
savings for the future, Transite Pres- 
sure Pipe offers many immediate econo- 
mies, such as important savings in time 
and money during installation .. . 
further sound reasons why it will pay 
you and your community to specify 
Transite for the greatest return from 
your pipe investment. 

*From THE WALL STREET JOURNAL, May 26, 1950 


For complete information write Johns-Manville, Box 290, New York 16, N. Y. 


TRANSITE PRESSURE PIPE 


Transite is a registered Johns-Manville trade mark 
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BADGER PRECISION MEANS 
“MORE FOR YOUR METER-MONEY” 


Ad No. $14 


WATER OF THE WORLD’ 


BADGER “<< METERS 


First for Accuracy BADGER METER MFG. CO., Milwaukee 10, Wis. 
Low-Cost Maintenance « Bronch Offices: New York City * Philodelphio ‘ 
op: Worcester, Moss. * Ga. * Cincinnati Chicago * Kansas City * Waco, Texos" 
Durability + Sensitivity Salt Loke City, Utch * Guthrie, Okla. + Seattle, Wash. * Los Angeles 


| 

3 
3 
: 
¥ 


Table of Contents 


The Water-Supply Situation in New York City in 1950 


Technical Investigations of Additional Ground-Water Supplies in 
Rhode Island 


Peak Demand Loads in Water-Supply Systems 


Present-Day Uses of Cone Valves 


Sanitary Protection of Watersheds—Are We Overdoing or Under- 
doing It? 


Water-Supply Developments in the Other American Republics 


The Construction of Spherical and Radial-Cone Elevated Tanks 


Proceedings: 


PAGE 


203 


211 


217 


249 


256 


286 


292 


297 
298 


a 

: 
| 
& 
: 

: 
: 


- 4 
4 
q 
| 
| 
a 


New England Water Works Association 


ORGANIZED 1882 


Vor. LXV 


SEPTEMBER, 1951 No. 3 


This Association, as a body, is not responsible for the or opini of any of its members 


THE WATER-SUPPLY SITUATION IN NEW YORK CITY 
IN 1950 


BY EDWARD J. CLARK* 
[Presented February 16, 1950.] 


You GENTLEMEN might ask, “How did New York City get into 
its present water difficulty; were their engineers negligent; didn’t they 
have any foresight; were there no long-range plans in existence?” 
According to some of the letters we have been receiving, many people 
seem to think that we did not foresee the impending water crisis and 
had made no plans to forestall it. 

I should like to assure you that such was not the case and that 
plans for the development of new sources of supply were prepared 
more than 20 years ago. 

I don’t know how well informed you are concerning the New 
York City water supply, but if the only information you have about 
it is what has been published in the newspapers during the past few 
months, you might be interested in the following facts. At the present 
time, the safe yield from all the sources of New York City’s water 
supply is 1,015 mgd. This figure is based upon many years of record. 

The consumption in New York City, including water supplied to 
communities outside the city limits, has been mounting by leaps and 
bounds in the last few years. In 1945 the consumption virtually 
reached the safe yield and since that date the former has exceeded 
the latter. Frankly, the only reason we were not in trouble from 1946 to 
the currerft shortage is that the rainfall and runoff were in excess of nor- 
mal during these years. Last year the rainfall on the watersheds was 
more than 8 in. below normal and that deficiency, combined with high 
consumption, brought about the situation which exists today. In fact, 
during the past summer we saw what was coming. Our reservoirs were 


*Chief Engineer, Bureau of Water Supply, Dept. of Water Supply, Gas and Electricity, Municipal Bldg., 
New York 7, N. Y. 
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NEW YORK WATER-SUPPLY SITUATION IN 1950 


full and spilling on the 28th day of May of last year. The normal con- 
dition is for the reservoirs to be full on or about June Ist, when the 
draw-down usually begins. The dry spell set in about that date and 
continued for several months. This, coupled with the high consump- 
tion, brought about a situation which was very different from the 
usual condition of late September. We then appealed to the public, 
requesting them to conserve on the use of water. As the dry spell 
continued, the publicity campaign for the conservation of water was 
increased. 

In October the conservation drive was intensified through the 
media of the press, radio and television. The period of October 2-8 
was taken as a base week and the average daily consumption during 
this week was ascertained to be 1,192 mil gal. Subsequent to that 
week the consumption dropped, due to the splendid codperation 
brought about through the publicity agencies, and the reduction in 
consumption until about three weeks ago has been increasing practi- 
cally each week. For the past ten weeks or so the use of water has 
been about 300 mgd less than during the base week. I think that is 
a remarkable tribute of codperation on the part of the people of the 
city. 

Two weeks ago, a low consumption of 860 mgd was reached. Com- 
pare this with the base-week figure of 1,192 mgd and a saving of 
332 mgd will be noted. 

The reasons for the high consumption are several. The population 
of New York City has increased; commercial and industrial uses of 
water have also increased. The air-conditioning and refrigeration in- 
dustries have expanded beyond anticipated limits. At the inception 
of the air-conditioning and refrigeration industries the city promul- 
gated regulations, governing the use of water by air-conditioning and 
refrigeration units, which did not require any unit less than 25 tons 
to recirculate. However, due to the present water emergency, we 
had to revise these rules so that at. the present time any unit over 
three tons must recirculate. Although the Commissioner has no au- 
thority to make the rules retroactive, he has, however, the power to 
determine what is a wastage of water, and he has indicated that if 
the drought continues through the spring months, he will consider 
the water consumed by non-recirculating air-conditioning and re- 
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EDWARD J. CLARK 205 


frigeration units as a wastage of water and will have them shut down. 
On the basis of this declaration many existing non-recirculating plants 
are converting to recirculating ones. 

Some people are under a misapprehension as to the functions of the 
Department of Water Supply, Gas and Electricity. There are two 
separate and distinct agencies in the city of New York. One is the 
Board of Water Supply and the other is the Department of Water 
Supply, Gas and Electricity. The Board of Water Supply was created 
to make studies of future water needs, to secure additional sources 
of water supply for the city of New York and to develop these sources, 
such development including all construction work. In other words, 
they build all the dams, all the facilities in up-state New York, and 
when these facilities are constructed, they are turned over to us (Dept. 
of Water Supply, Gas and Electricity) for operation and maintenance. 
‘In 1927 the Board of Water Supply made plans for the develop- 
ment of the Delaware system, but since it included the watershed 
areas of some of the tributaries of the Delaware River, which runs 
through New Jersey and Pennsylvania, there was litigation for sev- 
eral years, so that it was not until several years later that the United 
States Supreme Court permitted the city of New York to take water 
from these areas. About the time the United States Supreme Court 
gave us a favorable decision we were in the midst of a depression, 
with no funds available for construction purposes. During the de- 
pression years business declined, with a resulting decrease in con- 
sumption, and, as the city had no funds, the development of the 
Delaware system was delayed. 

In 1937 the Board of Water Supply began actual construction 
of the Delaware system. When World War II started all construction 
stopped. When the war was over there was a shortage of materials 
and supplies. Because of these factors the completion of the Dela- 
ware system has been delayed about six or seven years. If it had not 
been for the war, this system would have been ready several 
years ago. 

That Delaware water system is being constructed in two differ- 
ent stages—two separate water steps. The first comprises the 
Rondout and Neversink supplies and the second the East Branch 
of the Delaware River. The Rondout supply will be completed early 
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next year. In two or three years the Neversink supply will be avail- 
able and in another five years the East Branch of the Delaware will 
be completed. These additional supplies will augment the present 
dependable supply of 1,015 mgd by 505 mgd, to make a total of 
1,520 mgd. 

From present indications, I think we are going to conquer the 
water shortage. The greatest single factor that will help to do this is 
the daily conservation on the part of the people of New York City. 
It is quite difficult to make the people change their regular water 
habits and to conserve water. I must express my thanks to the news- 
papers, the radio and television for the publicity which they have 
given us. They have been remarkably expert in handling it and that 
is the prime reason why the people have conserved over 300 mgd. It 
has been a difficult job and it will become more difficult if the 
300-mgd saving is to continue. « 

Should conditions grow worse, the Board of Water Supply is 
going to tap the Hudson River as an emergency source of water 
supply. The plan is to take 100 mgd from the Hudson River at 
Chelsea, N. Y., which is about 65 miles up the Hudson River from 
New York City. The Delaware aqueduct crosses the Hudson River 
at this point and it is planned to pump the water from the river 
into the aqueduct against a head of approximately 600 ft. Although 
the water is polluted, it will be rendered potable by superchlorination 
at the source, passage through two storage reservoirs where it will 
receive sedimentation, chlorination at each of the effluent chambers 
of these reservoirs and, finally, chlorination at the effluent chamber of 
the distribution reservoir at the city line. The water from the Hudson 
River will be used only in an extreme emergency, if all of our other 
sources of supply when used to their maximum capacity fail to meet 
the demands in the city. I hope such a state will never arise. 

To increase further the dependable supply after the second 
stage of the Delaware is completed, the Board of Water Supply 
has recommended to the Board of Estimate the development of a 
third stage of the Delaware watershed by impounding the waters of 
the West Branch of the Delaware River, which will yield 323 mgd. 
Before this can be done, permission must first be obtained from the 
State Water Power and Control Commission and then from the 
United States Supreme Court. 
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In addition to the above and on a long-range basis, a tri-state 
organization, Incodel, composed of New Jersey, Pennsylvania and 
New York, has been created, to formulate an over-all plan for a 
system which will take care of the three states—that is, the city of 
New York and the various cities in the states of Pennsylvania and 
New Jersey. This is to be developed on a vast scale. Thus, you can 
see that the city officials are looking into the future, much beyond 
anything that may exist today. 

When a water shortage, such as the current one, is experienced, 
many suggestions to cope with it are offered. One of these, that has been 
proposed on numerous occasions for the past 50 years, is metering. 

At the present time the city of New York is practically unmetered. 
There are no regulations requiring that the domestic use of water be 
metered. Commercial and industrial uses are metered, but they con- 
stitute only about 27% of New York City’s water supply. Commis- 
sioner Carney of our Department expects to introduce a bill in the 
Board of Estimate, within the next week or two, to meter all multiple- 
family apartment houses in the city of New York. It is difficult to 
estimate the amount of water that would be saved by this type of 
metering. Some of the water-works engineers think it would be con- 
siderable. I, for one, will not predict the savings to be effected in 
this way, because there are not enough data available upon which 
to base a fair estimate. 

We can’t institute universal metering at the present time. The 
job is so vast that it would swamp the meter industry if we tried to 
do it all at once. Also it would have a very disturbing effect on the 
various real-estate owners and landlords in the city, who are opposed 
to it. They seem to think that, in addition to the initial installation 
cost, their water bills would be increased. 

Several newspapers, in the past month or so, have been saying 
that scientists claim that with $20 worth of silver iodide we can 
get all the rain we want. Yesterday, Commissioner Carney and I 
went to see Dr. Langmuir and some of his assistants at the General 
Electric Co. in Schenectady, N. Y., to confer with them on this mat- 
ter. We saw some of the experiments that they have been making 
for several years. They claim to have made very successful experi- 
ments in New Mexico and Arizona, and it is thought that the same 
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results might be achieved in New York. However, there are many 
differences between the areas supplying water to New York City and 
the areas of experiment in New Mexico and Arizona comprising 
about 120,000 sq mi. That is a vast area and there is nothing there. 
We have three watersheds up-state and there are, on the average, 
about 300 sq mi in each. We do not own the watersheds. We own the 
reservoirs and marginal strips, but the vast areas in the watersheds 
are privately owned and just what the reaction of the owners would 
be, if we caused extra rainfall, we do not know. I am thinking of pos- 
sible litigation. In fact, the General Electric stopped their experi- 
ments, because they suddenly realized that their experiments might 
bring on litigation which would keep their entire legal staff busy for 
generations to come. You can’t answer the question, “Who owns the 
clouds?” Or, if you own a farm, how far down do you own it, and 
how far up? If we saw a cloud and took the water out of it, maybe 
we should be taking it away from Massachusetts, away from Boston. 
If we take it in up-state New York—maybe it would have gone to 
Canada if we had not taken it. That may sound facetious, but you 
can see that artificially stimulating the clouds might lead to inter- 
national disputes. 

Furthermore, we have spoken to several people who have been 
carrying on cloud-stimulation experiments in the vicinity of Cali- 
‘fornia and New Mexico, and they are frank to admit, “We have not 
found out yet,” as concerns the conclusion to be drawn from these 
experiments. The Weather Bureau, the United States Army Signal 
Corps, the G. E. experimenters and private experimenters all seem 
doubtful as to what they can do. 

Many scientists claim that rain cannot be precipitated unless 
there is natural rain within 30 miles. They also claim that a natural 
rainfall can be made to stop, depending upon the amount of seeding 
that is done. 

Thus, it becomes apparent that “rain-making” is a very controver- 
sial matter and the city of New York, before it does anything along 
this line, will be sure that it is absolutely protected in the course it 
will pursue. 

Our consumption varies greatly from one day of the week to 
another. On Monday the consumption is high, and it tapers down 
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at the end of the week. The newspapers were really responsible for 
what we were able to accomplish in regard to the shaveless and bath- 
less days. The newspaper reporters go around on the dry days and 
inquire of any man who has a clean face as to why he is shaved. It 
was found that apparently 99% of the men either lived in New Jersey 
or had electric razors. That is the way it has turned out. Unluckily, 
I had to address an affair at the Waldorf Astoria on two, successive 
dry Thursdays and I did not dare to shave, because I knew there 
would be a photographer taking pictures and, if they took a picture 
of me with a clean-shaven face, they would “hang” me. 

On the 12th of December our storage capacity declined to an 
all-time low, with a little over 84.5 billion gallons of water or 33.4% 
of capacity. When full, the reservoirs hold 253 billion gallons. Since 
that date the reservoirs have been gradually filling up, so that at 
present there are about 116 billion gallons of water in storage or about 
46% of capacity. The heavy rains of the last few days contributed 
greatly to the increase in storage. A year ago the storage was over 
83% of capacity. On June 1, 1949, the reservoirs were full, and 
look where they are today! It is estimated that, with normal rainfall 
of 14-1/2 in. between now and the first of June, and also on the as- 
sumption that the consumption will remain at its present low level, 
which is very improbable, the reservoirs will be only three-quarters 
full. June 1, as you know, is the beginning of the drawdown period. 
In order to make the reservoirs full on that date, if we assume that 
the consumption will be kept at its present low rate, 19 in. of rain- 
fall would be required. This is improbable and thus you can appreciate 
the problems that confront us. 

So that a water famine may be averted in the future, we must 
continue to conduct the conservation campaign with the same vigor 
as in the past. I want to take this opportunity to thank the people 
of the city of New York for their unprecedented codperation in 
reducing their water use to a minimum and thus effecting a saving 
of over 300 mgd. 

I don’t think I should have come here and apologized for being 
short-sighted. The city of New York has taken all the blame, but 
I believe that some of it can be placed here. As already mentioned, 
the Board of Water Supply is the agency which is responsible for 
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securing additional water supplies for the city of New York. On 
the staff of this Board is a very famous consulting engineer from 
Boston, Mr. Frank Marston. Take some of the blame, Frank! 
(Laughter) But seriously, we have what is called the interdepart- 
mental board in New York City and Frank is a member of this 
board. It is really a very fine working organization. I want to pay 
public tribute here today, Mr. President, to Frank Marston, because 
we are guided to a great degree by the suggestions and recommenda- 
tions which he makes. 
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TECHNICAL INVESTIGATIONS OF ADDITIONAL GROUND- 
WATER SUPPLIES IN RHODE ISLAND* 


BY WILLIAM B. ALLEN** 
[Read April 20, 1950.] 


THE economic value of the ground-water resources of Rhode 

Island has long been recognized, but the importance of efficiently 
developing and conserving this supply has not been as fully recognized. 
Only within the past few years has the need for a comprehensive 
survey of ground-water conditions become apparent. 
. Realizing the need for study of the State’s ground-water prob- 
lems, the Rhode Island Industrial Commission in 1944 entered into 
an agreement with the Geological Survey, U. S. Department of the 
Interior, to conduct a cooperatively financed investigation of the 
ground-water resources of Rhode Island. This study is a part of a 
larger codperative program that also involves geologic investigations. 
In October, 1945, the writer was assigned to this project, which is 
continuing at the present time. The program is under the general 
direction of E. S. Woodmancy, Executive Secretary, Rhode Island 
Port and Industrial Development Commission, and M. L. Brashears, 
Jr., District Geologist, Ground Water Branch, U. S. Geological 
Survey. 

The purpose of the ground-water studies is to obtain detailed 
information concerning the occurrence and availability of ground 
water in the State, to ascertain the areas capable of supplying large 
quantities of water for industrial development, and to determine the 
quantity and quality of water available from each aquifer in such areas. 
Because the funds available for the investigation are relatively small, 
only a small part of the State can be covered each year. It is planned, 
therefore, to continue the work from year to year until the entire 
State has been covered. 

The field work that forms the basis of such a study consists 


*Published with the approval of the Director, U. S. Geological Survey, and the Rhode Island Port and 
Industrial Develop Cc issi 
**Resident Geologist, U. S. Geological Survey, 101 Custom House Building, Providence, R. I. 
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chiefly of an inventory of existing wells and the collection of related 
information pertaining to ground-water conditions. Many of the 
well data are obtained from statements and records of well owners, 
and well logs are furnished by well drillers. Measurements of ground- 
water levels and observations of ground-water conditions are made 
at the time each well is visited. Officials of public water-supply 
systems utilizing ground water and private well owners, both in- 
dustrial and domestic, are interviewed. In each area covered, many 
of the domestic wells and all the wells that are known to yield con- 
siderable quantities of water are visited. The well records collected, 
in addition to the well logs and measurements of ground-water levels, 
include data pertaining to well construction, water-bearing formation, 
depth to bedrock, depth and yield of well, and related information. 
The location of each well is plotted on a topographic map at the time 
the well is visited. 

At the start of the program it was considered advisable to use 
the new, U. S. Geological Survey, 72-minute topographic sheets as 
the basic unit for field mapping and to publish reports of areas 
covered by them as they were studied. Reports have been completed 
and published for the city of Providence, the Pawtucket quadrangle, 
and the city of Woonsocket. A report covering the Georgiaville 
quadrangle will be printed within a few months. Field work has been 
completed in the East Greenwich quadrangle and started in the 
Bristol quadrangle. 

Intensive local studies have been completed in several other 
critical areas, such as in north-central Cranston, the Goddard Mem- 
orial Park in Warwick, Davisville in North Kingstown, Exeter School 
in Exeter, Mashapaug Pond in Providence, Tuckertown in South 
Kingstown, and in Bristol County, to assist in the solution of various 
water-supply problems connected with public, industrial, State and 
Federal establishments. The location of these areas is shown in 
Figure 1. 

Measurements of ground-water level are being made in about 
75 observation wells throughout the State, for the purpose of de- 
termining natural water-table conditions and the relation between 
ground-water levels and pumping. These data are published annually 
in water-supply papers of the Geological Survey. Records not yet 
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published may be consulted at the office of the Geological Survey in 
the Custom House Building, Providence. Before continuing further 
studies in Rhode Island, a State-wide reconnaissance report is being 
prepared as a basis for planning future detailed and systematic in- 
vestigations. 

Many of the present users of ground water are confronted with 
the problem of obtaining larger quantities of water, or water of more 
desirable quality. In some localities ground water is needed to supple- 
ment surface water, particularly during periods of low stream flow. 
The manner in which the Geological Survey has aided in the search 
for additional water supply is illustrated in the following statements. 

During the war, the United States Navy requested the Geological 
Survey to study the ground-water supply of the Naval Advance Base 
Depot at Davisville and to report on the cause of declining pumping 
levels in wells. A hydrologic study showed that static and pumping 
water levels fluctuated widely with the high and low stages of the 
nearby Hunt River. Supply wells were found to be underequipped 
for pumping at their useful capacity. Upon recommendation of the 
Geological Survey, pump capacities were increased and pump columns 
were lengthened. This proved to be a satisfactory solution to the 
problem. 

As part of the 1945 program of ground-water investigations, 
a well inventory was made at Potowomut in Warwick for the State 
Division of Forests, Parks, and Parkways, for the purpose of de- 
termining the availability of ground-water supplies at Goddard Mem- 
orial Park. In a report furnished the State it was suggested that wells 
could be drilled in certain favorable areas to obtain a required supply 
of about 225 gallons a minute. 

At the request of the Rhode Island Commission on Coordination 
and Execution of Postwar Programs, a brief investigation was made 
to determine local ground-water conditions at the Exeter School, a 
State institution for the mentally deficient. In order to alleviate the 
considerable hardship caused by water shortages and to provide 
fire protection, the water-supply facilities had to be expanded im- 
mediately. Field reconnaissance indicated that moderate supplies of 
ground water could be developed from the glacial drift. Under the 
supervision of consulting engineers, test drilling was undertaken and 
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supply wells were constructed at two of the favorable locations. 
Three years after installation these wells are still yielding a satis- 
factory and reliable supply. 

In order to obtain additional ground-water data in the southern 
part of the State and to aid consulting engineers in the development of 
a public water supply, hydrologic studies were made at supply wells 
of the Wakefield Water Co. at Tuckertown, South Kingstown. Data 
obtained from an automatic water-stage recorder, installed by the 
Geological Survey, has indicated the probable maximum yields to 
be expected under adverse conditions of operation. With this water- 
level information available, consulting engineers were able to plan 
their water-conservation program and determine their most eco- 
nomical plant operation. 

The prolonged drought in the summer and fall of 1949 had an 
important effect on many public water supplies. During this period 
the surface-water supplies in Pawtucket and in the Bristol County 
area proved inadequate to the demand. East Providence, although 
not actually short of water, decided to locate a supplementary supply 
of better quality. The Geological Survey had made no ground- 
water investigations in this area, and it was therefore necessary for 
consulting engineers to locate their underground reservoir by means 
of seismic exploration and test drilling. Extensive testing indicated 
that a supply of about 3 mgd was available in the vicinity of the 
East Providence Reservoir. It is expected that supply wells will be 
drilled in the near future. 

Pawtucket, with the aid of consulting engineers, who used the 
U. S. Geological Survey ground-water map of the Pawtucket quad- 
rangle as a basis of information, conducted a test-drilling program, 
which located ground-water supplies from which about 6 mgd could 
be pumped. 

Because of the urgent need for additional water supplies in the 
towns of Bristol, Warren and Barrington, the Rhode Island Port 
and Industrial Development Commission requested the Geological 
Survey to make an investigation of the ground-water conditions in 
Bristol County and to prepare a report, based on the results of the 
study. The investigation was made as part of the State-wide study 
of the geology and ground-water resources of Rhode Island. 
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Field work forming the basis of the report consisted of a well 
inventory, preliminary study of surficial glacial deposits, and collec- 
tion of other related data. The report indicated that only small 
scattered supplies of ground water could be obtained from the glacial 
drift in Bristol and Warren, but that the stratified drift in Barrington 
could be expected to yield moderate supplies of ground water to 
properly constructed wells. The best area for development was in- 
dicated to be between the Barrington River on the east and the 
Providence River on the west, even though subsurface information 
was limited and somewhat conflicting. An ice company had obtained 
an abundant supply, whereas wells drilled for an old brick company 
had produced little or no water. However, the Bristol Water Co., 
which supplies water to the towns of Bristol, Warren and Barrington, 
decided to carry out a test-drilling program in Barrington between 
the Providence River and the next inlet to the east. Test wells were 
first drilled in the vicinity of the ice company, but no water was ob- 
tained. A gravel pit was next explored, but again without success. 
Test drilling was then conducted within a short distance of the brick 
company. This location proved to be more favorable and a well, 
constructed last fall during the drought, yielded 800,000 gallons a 
day. A second well is under construction, and it is proposed to use 
these two wells to supplement the present surface-water supply for the 
three towns. 

A detailed geologic and ground-water survey of the Bristol 
quadrangle has been started. It will result in a report, describing 
the geology and ground-water resources of the area with maps show- 
ing the glacial deposits, the bedrock formations, and ground-water 
data. 

Additional ground-water studies are to be made in Rhode 
Island. These studies will doubtless indicate areas where additional 
ground-water developments can be made and perhaps a few areas 
where present developments are already excessive. 
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PEAK DEMAND LOADS IN WATER-SUPPLY SYSTEMS 


BY WILLIAM E. STANLEY* 
[Read September 18, 1950.] 


THE term “peak demand loads,” assigned this paper by your 
ingenious program chairman, has not been as commonly used in the 
water-supply utility field as in other utility fields. The use has been 
partially acknowledged in “Glossary—Water and Sewage Control 
Engineering” (APHA, ASCE, AWWA, FSWA). More extended use 
may be expected in the future, as more rate schedules come into 
vogue with rates of charge based on “peak demand loads.” Other- 
wise there may be confusion between peak rates of water usage and 
rates of charge for peak demand loads in the water-supply system. 

As an illustration, Kansas City, Mo. (1), has adopted a zone 
and peak demand rate of charge in its water-service rate schedule, 
which takes into account the distance through which the water 
must be conveyed and also the peak demand flow. Thus, certain 
water users are encouraged to install water storage on their premises. 

Illustrative data on peak demand loads in three water supply 
systems (Quincy, Taunton and Belmont) are recorded in this paper, 
taken largely from four student theses, presented to Massachusetts 
Institute of Technology in partial fulfillment of degree requirements. 
These were by Messrs. H. V. Patterson (2), Manuel Vinas-Sorba 
(3), Chia-Tsun Hu (4), and Edward J. Ewing (5). These studies 
were made possible through the interest, assistance and courtesy of 
Messrs. Arthur Harrington, John G. Whitman, Arthur C. King, and 
Walter G. Conroy. 


Water-System Characteristics 

The three water-supply systems—Quincy, Taunton and Bel- 
mont—all in Massachusetts, have differences in character of com- 
munity, physical characteristics, and in operating procedures, which 
materially affect peak demand loads supplied by the three water 
systems. 


*Professor of Sanitary Engineering, Massachusetts Insti of Technology, Cambridge 39, Mass. 
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Quincy and Taunton have had substantial industrial water re- 
quirements, while Belmont is entirely a residential town. Quincy 


trict Commission through recording meters. Belmont has no storage, 
while Quincy has substantial storage (Table 1), much of which was 
not effective during the period of the studies. 


TABLE 1.—DISTRIBUTION-SYSTEM STORAGE, Quincy, Mass. 


and Belmont receive their water supply from the Metropolitan Dis- 


Volume capacity 


Reservoir (gallons) - Elevation 
Forbes Hill 5,100,000? 192 
Forbes Hill* 333,000 251 
Cranch Hill* 2,000,000 233.5 
Penn Hill* 1,000,000 233.5 
Penn Hillt 200,000 256 
Hough’s Neck* 400,000? 205 
Squantum* 300,000? 211 


Break Neck Hill+ 197,000 269 


9,530,000 


Total 


*Standpipes. 
{Booster standpipes. 

1Too low for best service. 
*Kept full at all times. 
Taunton has had direct pumpage with no distribution storage 
and also has followed the practice of increasing pumping discharge 
pressures from a routine pressure of 70 psi to a fire pressure of 100 
psi at each fire alarm—1,780 times in the 10-year period studied: 
1935-1944. 


Yearly Average Water Demand 


A base average water demand may be easily computed and easily 
verified by dividing the total annual recorded water volume supplied 
to all water users by 365 (or 366) days, to give the yearly average 
daily demand or load on the water-supply system. Maximum and 
peak water demand loads may be, and frequently have been, expressed 
as percentages of the yearly average daily demand. 

The yearly average daily water demand for the years covered 
by the records studied were as follows: 
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Yearly average daily 
water demand 


Gallons 
Community Year Population M.G.D. per capita 
Quincy 1940 73,000 4.92 67 
Taunton 1944 39,000 4.06 104 
Belmont 1946 29,300 2.02 69 


The prewar records for Quincy were studied, advisedly, because 
of numerous disturbing uncertainties in the wartime records and 
unusual variations in water quantities needed by certain industries. 

The Taunton 1944 water demands were higher than during pre- 
war years, due to substantial increases in water used by industries 
(Figure 1). The Taunton Water Department records have shown 
the yearly total water demand divided between domestic and com- 
mercial-industrial accounts since 1885, an excellent long-time record. 

Belmont yearly average daily water demand has steadily in- 
creased with population increase from 1905 to 1946 (Figure 2). 
The yearly average per-capita daily demand has ranged from 54 
to 69 gal (up to 73 in 1949). 

The proportion of the yearly total water demand accounted for 
by records of metered consumption (Table 2) is often considered 
as an index of efficiency of water-system operation. It may be an index 
of the accuracy of the master water meter. From 1935 to 1944 the 
unaccounted-for water decreased to 19% in Taunton, but increased 
from 17% to nearly 20% in Belmont; by 1946 it was nearly 31% 
in Belmont (26% in 1949). 

This difference in the trends of the percentage of unaccounted- 
for water in Taunton and in Belmont may be partially explained by 
the nature of the increases in water consumption. In Taunton the 
industrial consumption, all metered, increased with the years, whereas 
the lineal feet of pipe, hence possible leaks, remained substantially 
the same—so possibly the unaccounted-for leakage remained sub- 
stantially the same, hence the percentage rate decreased. In Bel- 
mont there were no similar large increases in large metered industrial 
consumption, so the increase in water use due to increased population 
followed the trend of higher per-capita and higher losses with popula- 
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TABLE 2.—PERCENTAGE OF TOTAL WATER DEMAND ACCOUNTED FOR BY 
METERED CONSUMPTION 


Belmont, Mass. Taunton, Mass. 
Per cent metered Per cent metered 

Total Water Total Water 
Year (mgd) Services demand* (mgd) Services demandt+ 
1905 0.27 100% 58% 
1906 1.91 46% 41% 
1910 0.33 100 58.5 2.15 50 46 

0.43 


0.59 re 86.9 3.40 71 48 


1925 1.05 65 3.50 90 45 
1930 1.31 i 79 2.86 93 58 
1935 1.37 ‘i 83.5 2.73 93 59 


1.52 2.60 
1941 1.63 2.88 97 74 
1.58 3.75 


1.50 3.94 
1944 1.72 x 79.9 4.01 97.6 81 
1945 1.76 69.4 

2.02 


*Metered consumption as per cent of total demand by M.D.C. meters. 
+Metered consumption as per cent of total pumpage. 


tion increase, frequently observed since first formulized by Coffin 
in 1896 (6) [¢g = 40P°"*, where g = gcd and P = population in 
thousands] and more recently studied by Capen (7). 


Water-Demand Variations 


Some factors affecting water demand appear to be cyclic; others 
are sporadic. The influences of each have never been determined 
with any mathematical precision. Forecasts of peak demand loads in 
water systems have been based, in general, on historical data—usually 
meager and sometimes of questionable applicability. 

It has been useful to classify fluctuations in water demand as 
(1) seasonal variations, (2) daily variations, (3) hourly variations, 
and (4) sporadic, i.e. those variations due to occasional extreme de- 
mand load which occur with no regularity. These are not new des- 
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ignations, but are useful to present certain data supplemental to 
the relatively meager items presently available in water-supply litera- 
ture. 


Seasonal Peak-Demand-Load Variations 

Monthly average daily demand figures are the more usual indices 
of seasonal variations in demand. The maximum monthly average 
daily demands for Quincy and Taunton were, respectively, 110% 
and 123% of the yearly average daily demand. An analysis (Table 
3) of eleven years’ records at Taunton, 1934-1944 inclusive, showed 


TABLE 3.—SEASONAL PEAK DEMAND LoaD, TAUNTON, MAss.* 
(From 1934-1944, incl., records) 


Maximum monthly average 
daily demand load 


Year Month M.G. D. Percentaget 
1934 August 3.04 109.0 
1935 August 2.98 109.0 
1936 June 3.25 114.0 
1937 July 3.01 114.5 
a 1938 August 2.88 112.4 
4 1939 August 2.92 111.0 
1940 November 2.89 111.5 
1941 August 3.10 110.0 
1942 December 4.53 121.0 
1943 July 4.44 112.5 
1944 August 5.00 123.1 


*Baséd on ‘“‘Water Supply Demand Fluctuations” by Manuel Vinas-Sorba (M.I.T. thesis, 1945). 
tPercentage of yearly average daily demand for each year. 


August, 1944, as the maximum monthly average daily demand 
(123%). The maximum demand load in the water system occurred 
during summer in all except two years—1940 and 1942. A detailed 
study (4) of water-consumption records indicated that both domestic 
peak demand loads (lawn sprinkling?) and industrial peak demands 
were high during August, 1944. 

The residential seasonal peak demand loads (Figure 3) in Bel- 
mont were a higher percentage of yearly average daily demands than 
in the industrial cities of Quincy and Taunton. Data for each of the 
four M.D.C. meters were as follows: 
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Max. monthly aver. 
monthly demand load 


Per cent 
of Pressure district 
Meter M.G.D. yearly aver. in Belmont 
#62 0.62 142.4 High pressure 
#88 0.73 141.5 Low pressure 
#110 0.93 120.1 Intermediate pressure 
#111 0.06 189.5* Intermediate pressure (small) 


1.98 


All meters 136.4 aver. 


*A leak may have caused such high rate. 
Weekly average maximum demand in Belmont reached 163% of the yearly average during July, 1943 
(Figure 4). 


These records show that seasonal peak demand loads in these 
three water-supply systems have been during the summer, with few 
exceptions. Other communities with more severe winters may find 
heavy seasonal demands during winter months. 


Daily Variations in Peak Demand 


Data on daily variations are not easy to collect and more difficult 
to place on a mathematical probability basis. Relatively few such 
data are found in literature, based ‘on reliable records. 

The frequent increases in pumping pressure during fires made 
much of the Taunton data on daily variations unsatisfactory. Two 
weeks’ records—one in summer and one in winter—were found rela- 
tively free of fire-pressure disturbances. These data have been 
graphically recorded (Figure 5). They show water demand for 
Sundays as substantially lower than week days, and water demand 
for Saturdays to be intermediate between Sundays and other week 
days. Hu arranged the Taunton data by week days (Table 4) and 
also determined the maximum, the average and the minimum daily 
demand for each week day (Figure 6). No statistical analysis was 
prepared. 


Hourly Variations in Demand Loads 
Patterns of charts illustrating hourly variations in water demand 
are similar with respect to the hours of low demand and hours of 
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TABLE 4.—DAILY VARIATIONS IN TAUNTON PuMPAGES,* 1944 
(Pumpages in mgd) 


Month Mon. Wed. Thurs. Fri. Sat. 


Jan. 2.99 3.96 4.02 4.07 3.91 3.90 3.52 
Feb. 3.02 4.02 3.98 4.03 4.25 3.72 3.67 
Mar. 4.00 4.10 4.01 


Apr. 2.88 4.15 4.04 3.93 3.94 3.98 3.58 
May 3.40 4.19 4.15 4.58 4.26 4.27 3.98 
June 3.06 4.02 4.31 4.22 4.55 4.56 3.75 


July 3.57 4.66 4.53 4.65 4.67 4.69. 4.39 
Aug. 3.94 5.40 5.32 5.40 5.14 5.11 4.76 
Sept. 3.29 4.07 4.35 4.32 4.21 4.43 3.94 


Oct. 4.06 
Nov. 3.04 3.88 3.95 3.90 3.81 3.84 3.54 
Dec. 2.98 3.68 4.05 4.01 3.98 3.85 3.54 


Tues. 


Yearly 


aver. 4.17 


*Assembled from thesis by Chia-Tsun Hu. 


high demand, except when some sporadic demand load, such as fire 
or large lawn-sprinkling load, modifies the pattern. This is illustrated 
by the Taunton data for typical summer and winter weeks (Figure 5). 

A chart (by Vinas) of hourly pumpage rates for maximum, aver- 
age and minimum days (Figure 7) shows similar patterns, except 
for the magnitude of each hourly demand. Another study (by Hu) 
of the day of maximum demand (Aug. 15, 1944) shows a pattern 
quite similar to that for Evanston, Ill., published by Paul Hansen 
(8) in 1926. Both curves have characteristic 9 or 10 A.M. peak 
demands and a second peak about 8 P.M., quite likely due to lawn 
sprinkling. The Taunton curve indicates that about 10% of the total 
daily demand was represented by rates greater than the daily average. 
The Evanston curve shows a somewhat higher percentage above the 
daily average. 

Ewing’s (5) analysis of Belmont Meter No. 110 district hourly 
variations in demand (Figure 8) shows quite similar patterns for days 
of average and minimum demands, and a curve not unlike Taunton 
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; | 
| | 
3.6 | | + 
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: | | | 
2.0 
1-5F winioum Days A 
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maximum demands (Figure 8). 


Fire-Demand Loads 


as related to supply or distribution-reservoir volumes. 


TABLE 5.—COMPUTED FIRE-DEMAND LOADS 


and Evanston, except that the 8 P.M. peak is much higher, compared 
to the daily average. The hourly variations in Belmont were definitely 
affected by lawn sprinkling. The minimum hourly demand (4 A.M.) 
was substantially the same for the days of average, minimum and 


Sporadic peak demand loads in water-supply systems due to 
large fires involve two major problems: (1) the peak demand load, 
as related to pipe-line capacities to supply large flows, and (2) the 
water volumes required for conflagrations of several hours’ duration, 


Fire-demand loads, as a basis for fixing pipe-line capacity re- 
quirements, have been computed by the Freeman (9), the Kuichling 
(10), or the National Board of Fire Underwriters (11) formulas 
(Table 5). These are aged formulas, so long before us that many 


P = population in thousands. 


N = number of fire streams — (—+10) by Freeman. 
5 


TtBased on 250-gpm fire streams. 
INBFU = National Board of Fire Underwriters 


Date Computed fire-de- 
origi- mand load (gpm) 
nally for populations of 
Authority proposed Formula* 25,000 100,000 
Freeman, John R. 1882 9; = 250 (1. 7\/P + 0.03P) 2,313 5,000 
P 
go = 250 7 + 10) 3,750 7,500 
Kuichling, Emil 1897 N=2.8 \/P A 3.500 7,000 
= 700 \/P 
NBFUt 1916 g=1020 \/P (1-0.01\/P) 4,845 9,180 
*q = computed demand in gallons per minute. 


writers forget to reference their source. They all relate the potential 
peak sporadic fire-demand load in the distribution system to the 
magnitude of the population involved. The N. B. F. U. formula long 
has served as one element in establishing community fire-insurance 
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ratings, the ideal being to provide distribution storage sufficient to 
supply the peak fire-demand load for 10 hours (5 hours for popula- 
tions up to 2,500) over and above the storage requirements for 
normal operational peak demand loads. 

Graphic presentation (Figure 14) of data assembled by Vinas 
(3) from 1944 records shows highest peak demand loads in the 
Taunton distribution system were due as often to normal operational 
peak demands as to fire demand, except that the most extreme peak 
demand was due to an unusually severe fire on April 10. 

A study by Hu (4) of published data on unusually severe con- 
flagrations, together with an analysis of some 1,780 occasions when 
fire pressures were raised at Taunton pumping station, during the ten- 
year period 1935-1944, located records of seven extreme conflagra- 
tions in other cities and two in Taunton (Table 6). Illustrative pat- 
terns of graphical records of these conflagrations (Figures 9 and 
10) show no similarity of one to any other. 

The two most extreme fires in Taunton (Figures 11 and 12) 
during ten years—1935 to 1944—created a much lower peak demand 
load on the pumping station than indicated by any of the three 
formulas. However, the peak demand load reached the capacity of 
the pumping station. The actual or potential peak demand for these 
two fires might have been greater if pumping-station capacity had 
been ample. 


Water Demand-Duration Curves 

The foregoing data on seasonal, weekly, daily and hourly varia- 
tions of the water-demand loads in three water-supply systems, 
graphically presented, gives curves corresponding to power-load 
variation curves or river-flow hydrographs. Power demand-duration 
and river flow-duration curves have become quite useful analytical 
aids in the application of power requirements and river-flow data to 
hydro-power design problems. 

Similar water demand-duration curves have not been commonly 
used in water-works engineering problems. They could be quite use- 
ful in connection with the solution of many water-works problems and 
would become important analytical aids, should water-service rates 
related to water-demand loads become a more common practice. 
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TABLE 6.—PEAK FrirE-DEMAND LOAD 


> AND ExtRA WATER REQUIREMENTS FOR 


Fires 
NBFU comparison 
(computed demand) 
Extra Extra 
Location Peak demand (mgd) water Fire Fire water re- 
Date Domestic _‘ Fire used duration demand quired 
Population and fire demand (mg) (hr) (mgd) (mg) 
Norfolk, Va. 
June 3, 1931 21 12 3.6 14 14.4 6.0L 
129,710* 
Nashua, N. H. 
May 4, 1930 10.8 9 5 19 va 3.0M 
31,463* 
Fall River, Mass. 
Feb. 2-3, 1928 31 26.2 20 12 14.4 6.0M 
115,274* 
Nashville, Tenn. 
Mar. 22,1916 17.5 6.5 14.4 6.0 — 
118,342+ 
Salem, Mass. 
June 25-26, 1914 26 22 16 13 8.6 3.6M 
43,697t 
Chelsea, Mass. 
Apr. 12, 1908 23 21 29 7% 7.2 3.0M 
32,452t 
Chicago, Ill. 
May 19-21, 1934 — 101 69.5 56 29 12.1M 
3,376,438* 
Taunton, Mass. 
Sept. 12, 1942 8.0! 6 1.79 8.7 8.4 3.5L 
37,455** 
Taunton, Mass. 
Apr. 10, 1944 9.11 4.2 0.7 6 8.4 3.5L 
37,455** 
* = 1930 census; f = 1920 census; { = 1910 census; ** = 1940 census. 
1 = Maximum capacity of pumping station. 
L = Extra water required was less than computed quantity. 
M = Extra water required was more than computed quantity. 
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PALI. RIVER CONPLAGRATION - FES. 2, 3, 1920. 


Note:.—Standpipes furnished 7 mgd fire demand above pumping capacity. 
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Fic. 9.—ILLUSTRATIONS OF FirE-DemMAND Loaps oN Water-SuppLy SysTEMS 
*Peak fire load above normal demand. 
Ref.—Jour. N.E.W.W.A., Vol. XLVI 
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Fic. 10.—ILLUSTRATIONS OF FirE-DEMAND LOADS ON WaATER-SuppLy SysTEMs. 


*Peak fire load above normal demand. 
Ref.—Jour. N.E.W.W.A., Vol. XLVI 
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Water demand-duration curves were prepared from Quincy, 
Taunton and Belmont records (Figures 13, 14 and 15). Two types of 
curves might be used: one in which the water demand, in terms of 
percentage of the yearly average demand, is plotted against time 
duration in terms of percentage of time (Figures 13 and 14); the 
second in which the water demand is plotted against numbers of occur- 
rences (Figure 15—in which each thirty-minute period = an occur- 
rence). 

The water-demand-percentage-time curves (Figures 13 and 14) 
illustrate and provide a means for quantitative evaluation of the 
effect of distribution storage (at Quincy), the industrial demand (at 
Taunton) compared to domestic demand (at Belmont), and the 
relative duration of various demand loads. The following figures are 
illustrative: 


Hours* per year that water demand 
was equal to or greater than per cent 
of yearly average demand 


Community 100% 140% 200% 400% 
Quincy (1940) 4.400 hr 0.9 hr 
Taunton (1944) 3,800 hr 880 hr 4.4 hr 
Belmontt+ (1943) 5,400 hr 2,270 hr 350 hr 13 hr 


*Computed from percentage time. 
fAverage of two meters, 


Thus, a water-demand load on the M.D.C. supply lines at Quincy 
equal to 140% of the yearly average demand occurred for less than 
one hour during 1940; the pumpage rates at Taunton equal to twice 
the yearly average rate occurred for a sum total time of 4.4 hours 
during 1944; while the Belmont domestic demand loads on the M.D.C. 
supply lines were as high as four times the yearly average demand 
for a sum total of 13 hours during 1943. 

Preparation of the water demand-duration curves is not difficult, 
if accurate, continuous, and properly labelled flow charts are avail- 
able. Tabular records can also be used equally well, if hourly readings 
are carefully made and recorded routinely. 

As an example of the water demand-duration curve preparation, 
in the Belmont study (by Ewing) the M.D.C. meter charts were ob- 
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tained, through the courtesy of Mr. Harold S. Toole, Chief Water 
Supply Engineer, M.D.C., and a table was prepared for each month 
(Table 7), with columns for water-demand readings sub-divided to 
give a sufficient number of points, between the extreme minimum 
and extreme maximum reading, to produce a reasonable smooth curve 
when plotted. The number of hourly periods (half-hourly used in 
Taunton—ten-minute periods used in Quincy study) that a given rate 
was equalled or exceeded were counted and recorded for each day, 
and then added up to obtain the number of occurrences per month 
(Table 7). 

A summary of water demand-duration data for Belmont (Table 
8) illustrates the combining of monthly data to obtain a yearly record. 
The monthly percentage figures, added together and divided by 12, 
give results within limits of error of the original records. Adding 
numbers of occurrences by months is just as easy and is statistically 
more accurate. 

Taunton 1944 data (Figure 14, semi-log plotting) illustrate the 
considerable variance between the several monthly water demand- 
duration curves, when water demand is in terms of million gallons 
daily or in per cent of the yearly average demand. The curve for 
April, 1944 (Figure 14), illustrates the spectacular effect of a severe 
sporadic fire demand on the demand loads for short-time durations. 

These illustrative water demand-duration curves (Figures 13, 
14 and 15) were prepared by simple plotting, with no effort at statis- 
tical analysis. If and when accurate water-demand records are 
generally available and the application of water demand-duration 
curves to water-supply engineering is better understood, then more 
mathematically correct statistical analyses may be desirable. 


Summary 


The foregoing paper makes of record certain graphic data believed 
to be of value to water-works men. Also illustrative water demand- 
duration curves are presented (Figure 13), which show more clearly 
than any other method the value of distribution storage (at Quincy) 
and the effect of industrial demand (at Taunton), as compared to 
domestic demand (at Belmont), on the duration of relatively high 
water-demand loads on water-supply systems. 
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Many water departments are not equipped nor organized to 
obtain proper data from which water demand-duration curves might 
be prepared. Accurate recording water-demand and rate-of-flow meter- 
ing equipment is required, together with an operating routine of 
labelling, collecting and filing the meter charts. 

It is suggested that these water demand-duration curves, so 
useful in hydro-power studies, may be useful aids in water-works 
engineering, and particularly in water-rate studies, if water demand 
is to be considered in rate schedules. 
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PRESENT-DAY USES OF CONE VALVES 
BY CARL J. WILCOX* 


[Read September 20, 1950.] 


ROTARY-TYPE plug valves have been used since antiquity. How- 
ever, it has been only in the past 25 years that the modern, precision- 
built, rotary plug valve has been used for shut-off and control-valve 
service on water-distribution and other services. It is commonly known 
as a Cone Valve. 

The cone valve was introduced and became accepted because 
of three distinct advantages: (1) ease of operation; (2) tightness 
when seated; (3) advantageous flow control (throttling character- 
istics). To these three reasons has been added a fourth, since time 
has proven the cone valve to be appreciably free of wear and, there- 
fore, to have a long life. 

There are at present two distinct types of cone valves on the 
American market, those which move axially to unseat before rotation 
and those which have no axial movement. It is the first of these two 
types which will be discussed in this paper, since the second type 
has not been used extensively in the water-service field. They are 
used to a great extent in the oil industry. 

Cone valves can be classified in two categories: full-area round 
ports and reduced-area Venturi pattern with trapezoidal plug ports. 
The full-pipe-area round-port valve is the most common and has been 
manufactured in large numbers. The reduced-area valve is a new- 
comer to the market and is designed for a specific function—namely, 
as a shut-off valve. The full-area, round-port cone valve can be divided 
into those operated manually and those operated by mechanical means. 
Of the mechanically operated valves, the most commonly used is 
the hydraulic-cylinder-operated valve. Other means of operation are 
by electric motors or by pneumatic cylinders or motors. Various 
control systems for several kinds of operation will be discussed some- 
what later in this paper. 


*Manager, Valve Division, S. Morgan Smith Co., York, Pa. 
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Manual valves are used extensively in pipe-line and distribution 
work. In this application the ease of operation of the Rotovalve 
is its greatest advantage. Most water-works operators are familiar 
with the difficulties of shutting gate valves under emergency conditions, 
such as a broken main. It is often necessary to close one gate valve as 
far as possible and then repeat the process at the next valve up the 
line. By working at the various valves successively, it is finally possible 
to shut off the main, but a long interval of time has elapsed between 
the time of the break and the final shut-off. The rotary plug valve can 
be closed by one man against the full, designed pressure differential 
and opened again without equalizing the pressure on the opposite 
sides of the valve. The serious objection to using cone valves lies 
only in one factor—the much greater cost of the cone valve over 
a gate valve of the same size. There is, however, one factor which 
allows us to reduce this disparity of cost. Size for size, the cone 
valve has a smaller friction loss than a gate valve. The obvious 
answer is to use a cone valve of smaller size, with reducing and 
increasing sections from the full pipe diameter. The amount of 
reduction to be used is determined by balancing the cost of the 
various smaller-size valves with their associated reducers and increasers 
against the total head loss in the valve and the tapered sections. 

The total head loss allowable is a function of the type of system 
and the velocities in general use. As pointed out in the article, “The 
Use of Cone Valves in Distribution Systems”, by Laurence Goit and 
Laurie Leedom, the city of Newark has installed 24” cone valves in 
60” lines. Also, in the same paper, the advantages of using eccentric 
reducers and increasers are well described. 

In evaluating the losses, the loss through a full-open cone valve can 
be taken as that in an equivalent length of straight pipe. The losses in 
increasers and reducers can be found in various handbooks and a 
balance sheet quickly drawn up, giving sufficient data to determine 
the optimum size of the cone valve. It is true that the monetary 
value of being able to shut the valve quickly in case of emergency is 
hard to evaluate. However, I believe that in the final analysis the 
cone valve is justified in certain key locations on most systems. 

The uses of mechanically operated cone valves are so multi- 
tudinous that it will be impossible for me to do more than explain 
a few of the more common uses and indicate some others. 
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The hydraulic-cylinder-operated valve, which obtains its working 
fluid from the line in which it is installed, is perhaps the most 
generally used in the water-works field. Among the various applications 
of this valve are the following: as a check valve on a pump discharge; 
as a remotely controlled stop valve; as a pressure-reducing valve, and 
as an altitude-control valve. 

The hydraulically operated cone valve can be adjusted to open 
and close over a wide range of time. The minimum operating time 
is of the order of 3 sec and the maximum about 5 min. This range 
can be extended with special equipment, which is rarely required in 
water service. The independent adjustment of opening and closing 
time makes the valve particularly advantageous as a pump check- 
valve, to minimize water-hammer. Controls are selected to give the 
best results for each individual problem. 

As a remotely controlled stop valve, the hydraulic Rotovalve 
is generally installed with solenoid-operated control, so that it can 
be actuated by a pushbutton at any convenient location. Indicating 
lights, to show whether the valve is open or shut, can be placed at 
one or more locations. 

As a pressure-reducing valve, the cone valve can function to 
maintain constant pressure on the downstream side of the valve, 
regardless of the upstream pressure. Various control methods are 
used, some being all hydraulic, so that no electricity is required. 
This is often advantageous in isolated locations or where power- 
line failures may occur frequently. Low pressures can normally be 
maintained within plus or minus two pounds of the desired setting, 
where the pressure differential across the valve does not exceed 
about 60 lb. Greater differentials result in correspondingly higher 
control limits. 

The altitude-control valve or level-control valve is used to 
maintain water level in tanks, reservoirs, basins, etc. The level control 
is achieved by a cone valve in the intake line, which is operated 
remotely by a float, installed in the reservoir, responding to changes 
in level. The amount of fluctuation is transmitted to the valve 
control either mechanically, electrically, or pneumatically. 

On altitude tanks cone valves may be used in either a one-pipe 
or two-pipe system. For the one-pipe system, the valve is controlled 
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so as to admit water into the tank, when the level has dropped to 
some predetermined point, and also to open and discharge water 
from the tank, when the pressure on the line drops below the normal 
system pressure. The two-pipe system has a separate inlet and 
outlet, and the valve operates only to keep a certain level in the tank 
by controlling the flow in the inlet pipe. 

Hydraulically operated cone valves are also used as emergency 
line check-valves, in which case the operation is automatic and is 
initiated either by excess velocity or by reverse flow. 

The valve uses just described were all based on the standard, 
hydraulically operated valve, using fluid from the pipe line for opera- 
tion. The basic valve is identical in each case and varies only in the 
control system applied to it. Most of these control systems can be 
applied with some modification to electric-motor-operated valves, 
which have certain advantages where power is available and the fluid 
being handled in the line is unsuitable for use in the hydraulic 
cylinder, due to chemical contamination or too great a percentage 
of suspended solids. If hydraulic operation is required under these 
conditions, an accumulator system may be used. These consist of a 
pressure tank, a sump tank, and the necessary pumps and air com- 
‘pressors. Such sytems are generally filled with oil rather than water. 

In order of cost, the hydraulic valve operated with line fluid 
is generally the cheapest, with motor-operated next, and hydraulically 
operated with accumulator system the most expensive. If, however, 
there is a large number of valves installed in one station, so that 
they can be served with one accumulator system, the total cost may be 
less than that of individual electric-motor-operated valves. 

The use of a reduced size of full-area cone valve to decrease the 
cost of the installation, as described before, has led to the development 
of a cone valve which contains within itself the increaser and de- 
creaser. By elongating the waterway in the direction of the plug 
axis and making it rectangular in shape, the size of the plug 
and, therefore, the body can be reduced. A reduction in material and, 
therefore, in cost results. Valves of this general shape have been in 
use in the oil industry for many years, although they have no provision 
for axial motion for seating and unseating. A study of head losses 
through various reductions of area, compared to the size and weight 
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of the resulting valve, has led to a design which has an area through 
the plug approximately 40% of the full area of the pipe. This is 
equivalent to putting a 1214” valve in a 20” line, and you have no 
doubt seen Venturi throats as small as 10” in a 20” line. A valve of 
this type has a loss slightly higher than a full-size gate valve and is 
approximately 25% higher in cost than the gate valve. The additional 
loss is no greater than that generally found to be economical with a 
reduced-size full-area valve and is usually found to be insignificant 
in the overall losses. Their general application is in distribution 
systems, when the velocities are relatively low. The additional premium 
over a gate valve must be written off by evaluating the ease of 
operation, the sureness of operation under abnormal conditions, 
and the freedom from wear and deterioration. The valves are so 
designed that in the full-open position they are seated tightly, so 
that no foreign material can get behind the plug and so that no scale 
can form on the seats or on the plug and body surfaces. Since valves 
in water lines may stay in the wide-open position for long periods 
of time, this is necessary, so that they may be closed without trouble 
when required. 

Valves of this type are for general use as stop-valves in distribu- 
tion systems and, as such, are manually operated and designed to be 
buried in the ground without a vault. While these valves in themselves 
are rather new, the full history of the development of the cone valve 
is behind them, so that one should not look at them as a new develop- 
ment, but rather as a logical outgrowth of the full-area valve. I am 
fully confident that in the next few years the use of these valves in 
key points in distribution systems will be quite common. Studies 
of individual distribution systems would indicate the locations for 
this type of valve, to sectionalize the lines properly, so that a quick 
and sure shut-off can be obtained if a break occurs. 

I have tried to cover most of the applications of cone valves at 
the present time, particularly as applied to the water-works field, in 
which they got their start. They are finding increasing applications 
in other fields, in which their two big advantages of tight shut-off 
and ease of operation make their use imperative. 
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PRESENT-DAY USES OF CONE VALVES 


DIscussION 


WiLL1amM W. BrusuH (New York, N. Y.). I should like to ask 
whether you determined approximately, with the ordinary cone valve, 
manually operated in a distribution system, what range you would 
move the valve through before you would probably get an unbalanced 
force that would close the valve, if you did not continue to operate 
it and it was free to turn. As I see it, when you get the relatively 
high velocities, we know that some valves would close. The question 
I ask is: About how many degrees of angle would you probably turn 
before it would reach the position where the resulting force closed it? 

Mr. Witcox. It is sufficient to close it if the mechanism had 
not broken up. They would not close by themselves. Actually the 
hydraulic unbalance carries it about 45°. Certainly probably 30° or 
35° would be sufficient to move it. 

Syp. Witson [of Atlas Mineral Products Co.]. Have you had 
an opportunity to observe the operation of these valves after they 
have stood idle for a long period of inactivity? 

Mr. Witcox. We have, sir. We don’t know exactly, of course, 
how long some of these have stood, because they have evidently 
operated without any trouble, and therefore we did not hear about 
them. But we do know that some have operated after standing for 
periods of two or two and a half years. 

TRUMAN H. SarrorpD (Boston, Mass.). I notice you said they 
operated on pressure drop. Have you ever used this type of valve, 
say, in lieu of a surge suppressor? In other words, suppose you had 
a discontinuance of power and a shutdown; would it do you any good 
to open up to prevent the bang of the pump? 

Mr. Witcox. Yes, you could open these. 

Mr. SarForp. Onasimple installation they might be used instead 
of the surge suppressor? 

Mr. Witcox. Yes, but generally we find it cheaper to put the 
surge suppressor in. We have put in two installations of Rotovalves 
as surge suppressors. . 

Mr. BrusH. If you were operating a distribution system and 
had a number of these valves in the system, how often would you 
consider it desirable to have a valve moved on the seat? 
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Mr. Witcox. We feel that probably once a year should be the 
minimum, but we realize that that would very rarely get done. 

Linn H. ENstow (New York, N. Y.). Will the packing get 
hard as it does in the ordinary gate valves? 

Mr. Witcox. To a certain extent. And that is something that 
depends mainly on the type of packing you use. We use a graphitic 
packing to lubricate. Of course, in a period of time it is going to get 
hard. We have had very little trouble with leakage over a period of 
years with them. 

Mr. ENsLow. How do you lubricate the packing? 

Mr. Witcox. It is just lubricated with this installed graphite. 

Mr. EnsLow. No alemite connection? 

Mr. Witcox. No. But on a lot of our valves we do install 
grease fittings, so that you can lubricate the pump as well as the 
packing glands. Generally, however, we do not feel it is necessary. 

RICHARD HAZEN (New York, N. Y.). Would you expect that 
over a period of years there would be no maintenance required? 

Mr. Witcox. Practically no maintenance. 

Mr. Hazen. But if there was some, what would it be? 

Mr. Witcox. Packing the glands. 

Mr. Hazen. That would mean digging up the valve or, at least, 
the top part, and disassembling? 

Mr. Witcox. That is right. You would not have to disassemble 
the mechanism. The packing glands are outside the mechanism housing. 

Mr. Hazen. How about lubrication of the mechanism itself? 

Mr. Witcox. The mechanism will be sealed and lubricated. 
In other words, you put grease or heavy oil in and that lasts for years. 

Mr. Hazen. Fifteen years? 

Mr. Witcox. Maybe. That is an oil problem—deterioration. 
But the valves should be looked at occasionally. Of course, a totally 
buried valve is pretty hard to look at. You may install a valve in 
one place and it will last 15 years, whereas another one will last two. 
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SANITARY PROTECTION OF WATERSHEDS 
ARE WE OVERDOING OR UNDERDOING IT? 


BY ARTHUR D. WESTON* 
[Read September 20, 1950.) 


Reasonable protection of public water supplies is necessary, but 
experience may show that during the next 60 years the cost of protec- 
tion, as afforded in the present age, may not be justified in view of 
the limited benefits resulting to the public health. In other words, 
the same amount invested in other phases of environmental sanitation 
may show greater benefits to the community as a whole. It is the 
purpose of this paper to point out to the members of our Association 
the problem which I feel that they will be faced with in future years. 
As I am more experienced with Massachusetts’ conditions, I shall use 
that state as an example. 

PROBLEM 


Recent statistics, supplied by the Division of Sanitary Engineering 
of the Massachusetts Department of Public Health, will show that 
about 98% of the population of Massachusetts is at present con- 
tained in cities or towns supplied in whole or in part with water from 
public water supplies, either district, municipal or privately owned. 
These statistics further show that this state is the third most densely 
populated of all the states of the union and that this density, accord- 
ing to the United States Census of 1950, is in excess of 6007 per square 
mile, as compared with about 284 per square mile in 1890. We may, 
therefore, readily see that not only is the public health of a large 
population dependent upon a safe water’s being supplied, but—be- 
cause of the high density of population—the spread of this population, 
if their sanitary habits are uncontrolled, could constitute a hazard of 
considerable magnitude. In this connection it is interesting to note 
that a committee of the New England Water Works Association recog- 
nized as early as 1927 the importance of watershed protection. As a 


*Consulting Engineer, Charles A. Maguire & Associates, Boston, Mass. 
+Based on preliminary 1950 Federal Census estimate for Massachusetts of 4,711,753. Land area of state 
estimated at 7,838.7 sq mi. 
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result of their studies regarding “A System of Sanitary Scoring of 
Water Supplies,” they suggested that penalties be imposed under their 
proposed system of scoring of surface supplies as follows:— 


‘ 


‘. . . Score for no hazard 
“Base Penalties for Hazards Connected with Sources of Supply:— 
1. Population on watershed in 50-mile zones of intake 
(a) Contributing indirect pollution or where sewage is 
diverted from drainage area, 
—2\/P; + 0.7P2 + 0.39P, etc. 
(b) Contributing direct pollution (sewage) 
—8\/P; 0.7P. 0.39P; etc. 
P, — population in first zone per square mile of 
total drainage area 
P, = population in second zone per square mile 
of total drainage area, etc. 
. Highways and railroads (per lineal mile per square mile 
of watershed) 
. Lumbering, laboring camps, hunting, etc. 
(a) Lumbering, labor camps, etc. .................. a 
. Animal pollution 
(a) Direct —2 
(b) Indirect 
. Industrial wastes —1 to —5 
6. Leaky intake, suction main or gravity main from relatively 
unpolluted source passing through sewage-polluted water —25 to —60” 


Certain credits were given by the committee, according to the 
degree of treatment rendered the water, but where the water was un- 
treated and the sole protection was in the adequacy of enforcement 
of regulations, it will be seen that a scoring of zero could be possible, 
as compared with a score for a “no hazard” supply of 60. 

The bulk of the population of Massachusetts is in cities and 
towns supplied in whole or in part with water from surface supplies 
—that is, water taken directly from lakes, ponds and streams, or from 
the impoundments in the form of reservoirs constructed on certain 
streams. Actually, only a small part of many of these cities and towns 
is supplied with water from the public supply, and in many of the 
municipalities water is supplied in part from the ground. If we were 
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to assume that in the next 60 years the population of the state that 
would be supplied from surface sources would be equal to that of the 
1950 Census of the state, then we should have to agree that if the 
average daily per-capita water consumption was as great as 100 gal, 
a total average daily consumption of over 471 mil gal would be the 
demand. We should also have to agree that if the surface-water sources 
furnishing this water were so developed as to provide storage of only 
200 mil gal per square mile of drainage area, about 600 sq mi of drain- 
age area would require some form of protection. I agree that that is a 
lot of water and also a lot of drainage area, but when one considers 
the present problems of water supply facing the city of New York in 
the easterly part of the country and the Los Angeles district in the 
westerly part of the country, our assumptions as to possible future 
requirements of this state do not loom up quite so large. Very few 
areas in Massachusetts outside of the drainage areas of the Boston 
Metropolitan Water District or the Springfield Water Supply could 
be economically developed for large storage facilities. Because of the 
density of the population of Massachusetts, the problem of supplying 
a population of nearly 5,000,000 from surface sources in the future 
would be very great. 

According to the United States Census, Massachusetts has a land 
area of 7,838.7 sq mi, but an examination of the topographic maps 
of the state will show that about 1/3 of this area, or about 2,537 
sq mi, constitutes what is known as the coastal plain. This coastal 
area, which is in the easterly part of the state, cannot be developed 
for surface-water collection. 

At this point it might be well to explore the surface-water possi- 
bilities of a state like Massachusetts and then to examine what has 
been set up as “good practice” in water-supply protection. 


SURFACE-WATER SUPPLIES 


A table contained in Massachusetts Legislative Document #1300 
of 1934 (page 12) shows by counties the number and area of lakes, 
ponds and reservoirs in the state with areas in excess of ten acres and, 
therefore, in some cases termed “great ponds” or the property of the 
people (Table 1). 

It will be seen from Table 1 that about 26.4% of the pond area 
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TABLE 1.—NUMBER AND AREA OF GREAT PONDS AND RESERVOIRS IN VARIOUS 
COUNTIES IN THE COMMONWEALTH OF MASSACHUSETTSt 


Ponds ten or more acres in area 


Used for water- Per cent of 
Total supply purposes area used for 
Area in Area in water-supply 
County Number acres Number acres purposes 

Barnstable 164 9,452 1 150 1.6 
Berkshire 61 5,848 6 377 6.4 
Bristol 81 8,156 3 2,254 27.6 
Dukes 25 3,998 
Essex 71 5,059 24 2,954 58.3 
Franklin 26 1,132 2 106 9.4 
Hampden 50 3,670 5 803 21.8 
Hampshire 33 1,535 2 71 4.6 
Middlesex 136 9,734 21 3,666 37.7 
Nantucket 6 812 +1* +6 0.7 
Norfolk 73 4,578 t 573 12.5 
Plymouth 178 16,607 15 6,797 40.9 
Suffolk 5 252 1 123 48.8 
Worcester 306 26,706 45 7,899 29.6 
Total 1,215 97,539 129 25,773 26.4 


*Emergency only. 
From Massachusetts Legislative Document $1300 of 1934 (p. 12). 


of the state (ponds over ten acres in area) is used for water-supply 
purposes; accordingly, it should be mentioned that an examination 
of the other 73.6% of the pond area would show use to a highly 
developed degree for resort and recreational purposes, which are large 
sources of revenue to the Commonwealth of Massachusetts. 

A very excellent study of the water resources of Massachusetts, 
their conservation and utilization, was made by a Massachusetts Com- 
mission on Waterways and Public Lands in existence in the year 1918. 
In that report are set forth the drainage areas of the various rivers 
of the state, both intrastate and interstate. That report was published 
as Senate Document *289 of the year 1918. In order to show a com- 
parison of the drainage areas of our various river valleys, contained 
within the boundaries of the state, as compared to the areas tributary 
to these streams before they enter the state, Table 2 is presented. 
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TABLE 2.—RIVER VALLEYS AND THEIR DRAINAGE AREAS LYING WITHIN 
MASSACHUSETTS OR TRIBUTARY TO MASSACHUSETTS 


Square-mile Per cent of 
Total area total area 
drainage area In Above In Above 
Name of river (sq mi) Mass. Mass. Mass. Mass. 
Merrimack 5,015 1,200 3,815 24 76 
Connecticut 11,345 2,720 7,195 24 63+ 
(Rough Est.) 
Millers! 394 344 50 87 13 
About 
Deerfield! 665 425 240+ 64 36 
Chicopee! 721 721 None 100 None 
About 

Westfield! 515 500 Small 97+ Small 
Farmington! 600 121 Cons. 20+ Cons. 
Housatonic 1,930 532** 45 27 2 
Hoosick 710 204 40 29 6 
Quinebaug 725 163 . 22 Cons. 
French 112 93 — 83 — 
Blackstone 475 311 = 65 Cons. 
Nashua? 530 440+ Cons. 83 Cons. 
Concord? 405 405 None 100 oe 
Shawsheen? 75 75 None 100 — 
Powow? 51 15— 36+ 29 71 
Spicket? 78 10 68 13 87 
Ipswich* 147 147 None 100 _ 
Charles (at 

Watertown Dam)? 270+ 270+ None 109 -- 
Neponset® 114* 114* None 100 
Taunton? 529 529 None 100 


1Tributary to Connecticut. 

2Tributary to Merrimack. 

3In coastal plain. 

*Receives drainage of about + 66.7 sq mi of Charles. 
**Above Massachusetts—Connecticut boundary. 

tEntering New H hire from M 

{Considerable entering Massachusetts from 


It will be seen from Table 2 that the drainage areas of the two 
largest interstate streams entering Massachusetts—viz., the Connec- 
ticut and the Merrimack Rivers—comprise a total of about 11,010 
sq mi, as compared to only 3,920 sq mi of drainage area which are 
located within the state. In other words, of the 14,930 sq mi of water- 
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shed of these two rivers contributing water to Massachusetts, only 
about 3,920 sq mi can be protected by action of Massachusetts alone, 
and that Commonwealth must depend upon the exercise of Federal 
Acts or interstate compacts to protect the runoff from the other 11,010 
sq mi. Since Massachusetts in future years might possibly require at 
least 600 sq mi of drainage areas to satisfy its surface water-supply 
demands, it is quite possible that it may have the problem of depending 
upon the runoff from outside drainage areas and of determining the 
extent to which these areas should be protected. 


RECOMMENDED WATER-SANITATION PRACTICE 


Water-sanitation practice has been pretty much established by 
the United States Public Health Service, inasmuch as that service has 
general power of approval of the quality of water to be supplied on 
common carriers in interstate traffic. It is to be expected that in the 
future most of the large municipal water supplies will fall within this 
category. For this reason alone, any state must be protected from 
the pollution from another state, at least to the extent provided in 
Section 2 of Public Law 845 of the 80th Congress, which provides 
in part that:— 


“ 


. The pollution of interstate waters in or adjacent to any State or 
States (whether the matter causing or contributing to such pollution is dis- 
charged directly into such waters or reaches such waters after‘discharge into 
a tributary of such waters), which endangers the health or welfare of persons 
in a State other than that in which the discharge originates, is hereby declared 
to be a public nuisance and subject to abatement as herein provided....” 


The protection offered by this Federal act and the protection 
which is provided under Article VI of the compact* executed by the 
New England Interstate Water Pollution Control Commission are not 
enough to assure of water’s being supplied within the requirements 
of the United States Public Health Service. These requirements read 
in part as follows:— 


“As to the source and protection the water supply shall be: 
(a) Obtained from a source free from pollution; or 


*Each of the signatory states pledges to provide for the abatement of existing pollution and for the 
control of future poll of i inland and tidal waters, as described in Article I, and to put and 
maintain the waters thereof in a satisfactory condition consistent with the highest classified use of eacb 
body of water. 
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(b) Obtained from a source adequately purified by natural agencies; or 
(c) Adequately protected by artificial treatment. 


The water supply system in all its parts should be free from sanitary defects 
and health hazards, and all known sanitary defects and health hazards shall 
be systematically removed at a rate satisfactory to the reporting agency and 
to the certifying authority. . . . Approval of public water supplies by the 
reporting agency and the certifying authority will be conditioned by the exist- 
ence of: ‘ 

(a) Rules and regulations prohibiting connections or arrangements by which 
liquids or chemicals of unsafe, unknown, or questionable quality may 
be discharged or drawn into the public water supply; 

(b) Provisions to enforce such rules and regulations effectively on all-new 
installations; and 

(c) A continuing program to detect health hazards and sanitary defects 
within the water distribution system. .. .” 


Under the provisions of Public Health Bulletin #296 of 1946, the 


United States Public Health Service offers the following as “defects” 
to be considered in “Water-Sanitation Practice” for surface supplies: 


“Examples of Sanitary Defects, Surface-water Supplies, Unfiltered 


1. Absence, or inadequacy, of chlorination, or lack of proper control of 
chlorination; insufficient contact period when chloramines only are present 
in treated water. 


2. No restrictions on recreational use of streams and reservoirs, together 
with their marginal lands, in the local catchment area. 


3. Existence of sources of pollution, such as population on watershed, 
lumbering, hunting, grazing, and other activities; leaching cesspools, or 
sewers draining into streams or lakes of the catchment area, or into the 
marginal lands adjacent to them. 


4. Improper location of intake with respect to bottom of reservoir and 
current, or to surface-drainage-water inlets. 


5. Intake exposed and accessible to trespassers. 


6. For lake supplies: Vessels passing near intakes; drift of ice fields; dumping 
of dredgings, garbage, etc., into lake near intakes; inadequate toilet facilities.” 


“Surface-water Supplies, Filtered 


1. Excessive raw-water pollution in relation to extent of treatment provided 
(see Sec. II, A, 1., p. 6); existence of nearby uncontrolled sources of raw- 
water pollution. 


2. Bypass connections for raw water, or partially treated water, whereby 
such waters may be discharged into the distribution system. 
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3. Existence of cross-connections, bypasses, or concrete channel walls 
within the plant, such as between conduits or basins carrying untreated or 
partly treated water, and those containing completely treated water. 


4. Lack of reserve capacity of treatment works, necessitating excessive 
overloading, or occasional bypassing of units. 


5. Lack of competent supervision and operation, or of adequate laboratory 
control (part II, C, 2). 


6. Deficient or inaccurate operation or laboratory records (part II, C). 


7. Lack of suitable devices for measuring and recording volumes of water 
treated; for maintaining continuity of coagulant and chlorine dosage; 
deficient retention periods in settling basins (part II, B, 4); or areas, depths, 
sizes of sand and washing facilities for filters. 


8. Lack of or deficiency in proper chlorination equipment and control, 
or failure to maintain proper chlorine residuals in the treated effluent at 
all times. 


9. Lack of suitable protection for purified water; storage capacity less 
than requirements for safety. , 


10. Improper location of water-treatment plant or inadequate protection 
with respect to flood waters.” 


Attention is called to the almost complete absence of watershed 
protection where treatment works are. 


DIFFICULTIES OF WATERSHED PROTECTION 


During 1936 and 1937, a special joint commission, consisting of 
the Metropolitan District Water Supply Commission and the Depart- 
ment of Public Health, made what was probably the most complete 
sanitary survey with statistical analyses that has ever been made in 
connection with a large drainage area, tributary to a public water 
supply in Massachusetts. This survey was made under the direction 
of George W. Coffin, then sanitary engineer with the Metropolitan 
District Water Supply Commission. The report of the commission 
which includes the results of the survey has been published as House 
Document No. 262 of the Massachusetts Legislature of 1938. 

This survey covered nearly 500 sq mi of drainage area of the 
principal sources of the Metropolitan Water Supply and included 
consideration of nearly every variety of real or potential sources of 
pollution. The results of this survey are tabulated in the following 
table: — 
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. Drainage area (square miles) 


Population 
Permanent 
Summer or seasonal 
Population (permanent) 
per sq mi 
Per cent of permanent popu- 
lation in sewered area 
Livestock 
Horses 
Cattle 
Swine 
Sheep and goats 
Poultry 
Dogs 
Water supply, number of premises 
having public supply 
Private supply (usually from 
well) 
No, or an unknown, supply 
Per cent of premises having 
public supply 
Sanitary facilities of premises 
Public sewer 
Flush closets and _ cesspools, 
septic tanks 
Privies 
Cesspools for sink wastes only 
No; or an unknown facility 
Per cent of premises connected 
to public sewer 
Number of premises examined 
Residential 
Agricultural 
Business and industrial 
Institutional 
Miscellaneous 
Total 
Total unsatisfactory sanitary facil- 
ities or conditions 


No. of premises having unsatis- 
factory sanitary conditions 


74.66 


25,999 
296 


348 


242 


Similar surveys were made of all industries 
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117.04 


8,723 
1,180 


74.5 


58,785 
1,130 


675 


385 


96.8 


3,277 
950 


33.9 


284 


89 


on these watersheds. 


| 
266 —-2,692 
3. 
337 465 207 138 :1,147 
2,955 2,950 1,474 1,088 8,467 
1,077 1,365 201 152 2,795 
162 51 35 
| 69,059 54,626 19,320 201,790 
1,264 458 199 3,051 
4. it 
4356 MM 154 — 5,215 
663 1483 712 4466 «(3,324 
286 
7 824 280 155 — $6.2 i 
5. 
— — 2680 
2,040 1,649 331 181 4,201 | 
424 672 561 299 1,956 
159 355 170 65 749 
247 «195 71 643 
4,445 1,983 709 368 7,505 
167 174 132 71 544 
265 41 10 3-319 
52 38 18 19 127 «ee 
406 83 855 
5,335 2,475 996 544 9,350 
332 506 «= 1,385 
if 


ARTHUR D. WESTON 265 


It will be seen from the above table that at the time of the sanitary 
survey, there was a considerable number of possible sources of pol- 
lution to the Metropolitan Water Supply and many potential sources 
of pollution. These conditions were found to exist in spite of the fact 
that regular and careful inspections are made of the watershed, and 
in spite of the fact that the Metropolitan Water District owns vast 
areas of land which have been acquired for more adequately protecting 
its water supply from pollution, and in spite of the fact that regulations* 
having the force of law have been adopted for assisting in preventing 
the pollution of its sources of water supply and their tributaries and 
the acquisition by private agencies of vast areas of land set aside as 
public or semi-public reservations. 

There follows a description of the above areas and control and 
inspection data: 
METROPOLITAN DistRICT COMMISSION WATERSHEDS 


Area owned by M.D.C. (sq mi) 


Total area (sq mi) 


‘ 


Cochituate 17.4 * 
Sudbury 75.2 
Wachusett 107.7 15.6 
Quabbin 185.9 126.5 


Ware River (Shaft 8) 98.0 33.0 


*Cochituate is now under control of the Massachusetts Department of Conservation. 
**Ashland and Hopkinton Reservoirs also have been turned over to the Massachusetts Department of 


Conservation. 


The Water Division of the Metropolitan District Commission 
employs approximately 14 men who take samples of the water at 
various points, analyze the samples, supervise and control chlorination, 
supervise and control sanitary conditions in the drainage areas and are 
generally responsible for the quality of the water. They are employed 
at the three division laboratories, located at Boston, Framingham and 
Quabbin. 

The writer makes no effort to determine the value of the land 
thus acquired and set aside as public or semi-public water-supply 
domains, but if only that land acquired by the Metropolitan District 
Commission is taken into consideration, this represents a very consid- 
erable capital investment. Similar comment could, of course, be made 


*Copy of regulations appended. 
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watersheds in Massachusetts, such as those in use by the cities of 
Pittsfield, Springfield and Worcester. 

In commenting upon a questionnaire sent out by the American 
Water Works Association, I stated in 1948, relative to surface-water 
supplies, that :— 


“There is only one source of water supply in Massachusetts which is 
taken from a source known to be polluted, viz., the City of Lawrence, which 
receives the sewage from the larger municipalities in Massachusetts and 
New Hampshire upstream from the City of Lawrence. 


“. . . the surface water supplies in Massachusetts are provided with 
adequate treatment. 


“The water purification systems in Massachusetts are operated satis- 
factorily, with the exception of one iron removal plant which, however, 
does not present a health hazard. 


“It is my opinion that salaries customarily offered to water works 
personnel are not sufficient to attract sanitary engineers to such positions, 
and it.is my further opinion that the sanitary engineering training is a 
valuable asset to the New England Water Works Superintendent.” 


THE Pusiic-HEALTH HAZARD 


In view of the requirements of watershed protection, it might be 
well to explore the public-health hazard, as it existed in connection 
with public water supplies in 1946, as compared with 1914. 

In the year 1914 the Massachusetts case rate for typhoid fever 
was about 64 per 100,000, and during the year 1946 it was 0.73 per 
100,000. Therefore, so far as the typhoid-fever case rate is con- 
cerned, it would appear to be fair to ask ourselves . . . “are we becoming 
too increasingly rigid in connection with the protection of our water 
supplies?” 

Harold A. Thomas, Jr., Associate Professor of Sanitary Engineer- 
ing in the Harvard Graduate School of Engineering, has made a careful 
mathematical analysis of the probability of the contraction of typhoid 
fever from public water supplies in Massachusetts. The following 
constitutes his conclusion from this analysis: 


concerning land acquisitions and costs of inspection of other large 
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TABLE 
Probability of Contraction of Typhoid Fever from Public Water Supplies in 
Massachusetts Relative to the Probability in 1925 


Observed 


% popu- average Permissible** Typhoid probability 
lation Typhoid coliform coliform based on 
served morbidity density, density, Observed Permissible 

by public rate per gani ‘gani coliform 

Year Population supplies 100,000 per 100 ml_ per 100 ml density density 


1914 3,639,803 65 63.4 _— 2.23 4.3 
1925 4,143,724 75 13.7 0.95 1.05 1 1 
1946 4,567,621 95 0.65 0.27 1.05 0.070* 0.24 


(0.65) 9-461 X 0.27 
(13.71) 9.461 X 0.95 
**Drinking Water Standards: permissible coliform density = 2.3 (10) log 


*0.070 = 


where = proportion of 10-ml tubes permitted to be positive. . 


“Conclusion: The implication of the result shown in the last column 
in Table V is that water supplies in 1925 had about four times the capacity 
for transmitting typhoid that water supplies with the same coliform density 
have today. Yet it is manifest that the 1925 standard was a safe standard: 
in compliance with it the number of typhoid cases traceable to water supplies 
became vanishingly small. Under present conditions the same degree of 
safety could be attained by relaxing the standards so as to permit 35% of 
10 ml tubes to be positive.” 


In this same paper I stated that Allen Hazen recorded as early 
as 1907: 


‘.. . It is often impossible to remove population from a catchment area, 
and in fact, it is usually unnecessary to do so. Very good water is drawn 
from areas upon which there is much population when proper and well-known 
precautions are taken... . 


. . . the influence of the population upon the quality of the water in 
the future will be less than it now is, because it now seems clear that in 
order to improve the physical character of the water . . . the water of these 
reservoirs is sure to be subjected to some process of purification before 
delivery and when this is done such effects of pollution as there may be 
will be largely removed at the same time and by the same means. . . .” 


Paper by A. D. : i entitled “‘Is There Much of Anything Wrong with Our Public Water Supply 
Control?"’, p i Water Works Association on June 1, 1949. 
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SUMMARY 


As briefly as possible, I have tried to bring to your attention 
certain problems in the procurement and maintenance of surface- 
water supplies, more especially in the Commonwealth of Massachusetts. 

Problems resulting from increased density of population have 
been indicated and how those problems were given recognition as 
early as 1927 by a committee of this Association. 

The problem of obtaining additional water supply from surface 
sources in Massachusetts has been emphasized and mention could 
have been made of the problem, already facing certain sections of the 
State of Rhode Island, which it has been the writer’s privilege to 
investigate in recent months. 

In connection with the lakes and ponds of Massachusetts, it has 
been pointed out that over 26% of the pond area of the state has been 
set aside for water-supply purposes and that vast areas have been 
acquired and restricted in use for the protection of these public water 
supplies; yet from a statistical probability analysis we must admit 
that the danger of infection from water-borne diseases appears to be 
diminishing rather than increasing. Mention has been made of the 
increased demands for supplying a safe water in spite of this lessening 
danger from such diseases. 

Finally, I have called your attention to certain factors of safety 
.from pollution of our streams by reference to a Federal Water Pol- 
lution Act and the existence of a New England States compact, aimed 
towards better water-pollution control. 

This paper might well have been summarized with the statement 
that the writer believes that we in New England have obtained our 
surface public water supplies in the past in “the easy way” and that 
in the not-distant future they must be obtained in “the hard way.” 

In the past we did not have to contend with the dense popu- 
lations which we face in the future, nor did we have the problem of 
greater use of waterways for recreation or the increased problems of 
sewage disposal in the rural areas, due to modern plumbing practices. 

In the past we have gone “to the hills” for our waters, but in 
the future we shall have to look to our valleys. 

In the past there was not the demand to use every lake, pond or 
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stream for bathing, boating, fishing and other forms of recreation, but 
in the future these demands will increase rather than decrease. 

In the past we had numerous potential sources of supply, free of 
sewage or sewage effluent, but in the future such sources will be harder 
to find and maintenance will be more difficult. We shall be faced with 
the problem which our brothers in the water-works field of the middle 
west have faced over a number of years—that is, to take these sewage- 
polluted waters and make them safe for drinking. 

Just how far we can go in the future in the acquisition of lands 
for the protection of our water supplies is problematical. Land 
increases in value as density of population increases. 

Just how far we can withstand public pressure to use our water- 
ways for recreation also is problematical. As public servants you 
water-works officials have indeed an exceedingly difficult job in this 
respect. 

Frankly speaking, we have about reached the crossroads between 
over-protection of our water supplies and under-protection. In my 
opinion, a far greater number of water-treatment plants will be seen 
in the future per million gallons of water delivered than we have seen 
in the past. 

APPENDIX 


SANITARY RULES AND REGULATIONS FOR THE METROPOLITAN WATER SUPPLY 
THE COMMONWEALTH OF MASSACHUSETTS 


Office of State Department of Public Health, State House 
Boston, July 8, 1948 


RULES AND REGULATIONS OF THE STATE DEPARTMENT OF PUBLIC HEALTH 
ApoPpTED BY SAID DEPARTMENT FOR THE SANITARY PROTECTION OF 
Waters USED BY THE METROPOLITAN DistTRICT COMMISSION FOR 
THE WATER SupPLY oF ANY TOWN OR WATER COMPANY UNDER 
THE AUTHORITY OF CHAPTER 92 OF THE GENERAL Laws, 
CHAPTER 375 OF THE AcTS OF 1926 AND CHAPTER 
321 oF THE Acts oF 1927 


The State Department of Public Health, acting under the authority of 
section 17, of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927, hereby makes the following rules and 
regulations for the sanitary protection of all waters ysed by the Metropolitan 
District Commission for the water supply of any town or water company, under 
the Authority of said General Laws, chapter 375 of the Acts of 1926 and chapter 
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321 of the Acts of 1927 and which shall remain in force until further order, 
and which may be hereafter from time to time amended or added to by the 
Department of Public Health. 

The provisions of the following rules and regulations, so far as they are 
the same as those of the existing rules and regulations, shall be construed as a 
continuation thereof and not as new provisions. 

The rules and regulations adopted by the State Department of Public Health 
under date of June 16, 1925 are hereby repealed. 


Rules 14 and 15 of Rules and Regulations adopted on July 9, 1940, amended 


by vote of Public Health Council on July 8, 1948. 


1. No cesspool, privy, or other place for the reception, deposit, or storage, 
of human excrement, and no urinal or watercloset not discharging into a sewer, 
shall be located, constructed, or maintained, within 50 feet of high-water mark 
of any lake, pond, reservoir, stream, ditch, water course, or other open waters, 
used by the Metropolitan District Commission as a source, or for the conveyance, 
storage, or distribution, of the water supply of any town or water company under 
the provisions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927, or within fifty feet of high-water mark of any 
lake, pond, reservoir, stream, ditch, water course, or other open waters, the water 
of which flows directly or ultimately into any waters so used by said Commission. 

2. No human excrement shall be deposited or discharged in or into any 
lake, pond, reservoir, stream, ditch, water course, or other open waters, used 
by the Metropolitan District Commission as a source, or for the conveyance, 
storage, or distribution, of the water supply of any town or water company, under 
the provisions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927, or into any lake, pond, reservoir, stream, 
ditch, water course, or other open waters, the water of which flows directly or 
ultimately into any waters so used by said commission; and no human excrement 
shall be kept in or deposited or discharged in or into any cesspool, privy or 
other receptacle, situated within two hundred and fifty feet of high-water mark of 
any open waters so used by said commission, or within two hundred and fifty 
feet of high-water mark of any open waters flowing as aforesaid into waters so 
used by said commission, unless such cesspool, privy, or other receptacle, is so 
constructed that no portion of its contents can escape or be washed into any such 
waters. 


3. No human excrement, or compost containing human excrement, or contents 
of any privy or cesspool or sewer or other receptacle for the reception or storage 
of human excrement, shall be deposited or discharged upon or into the ground at 
any place from which any such excrement, compost, or contents, or particles 
thereof, may flow or be washed or carried into any lake, pond, reservoir, stream, 
ditch, water course, or other open waters used by the Metropolitan District 
Commission as a source, or for the conveyance, storage, or distribution, of the 
water supply of any town or water company, under the provisions of chapter 92 
of the General Laws, chapter 375 of the Acts of 1926 and chapter 321 of the 
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Acts of 1927, or into any lake, pond, reservoir, stream, ditch, water course, or 
other open waters, the water of which flows directly or ultimately into any waters 
so used by said commission. 


4. No house slops, sink waste, water which has been used for washing or 
cooking, or other polluted water, shall be discharged into any lake, pond, 
reservoir, stream, ditch, water course, or other open waters, used by the Metro- 
politan District Commission as a source, or for the conveyance, storage or distribu- 
tion, of the water supply of any town or water company, under the provisions of 
chapter 92 of the General Laws, chapter 375 of the Acts of 1926 and chapter 
321 of the Acts of 1927, or into any lake, pond, reservoir, stream, ditch, water 
course, or other open waters, the water of which flows directly or ultimately into any 
waters so used by said commission; and no house slops, sink waste, water which 
has been used for washing or cooking, or other polluted water, shall be discharged 
into the ground within fifty feet, or upon the ground within two hundred and 
fifty feet, of high-water mark of any open waters so used by said commission, or 
into the ground within fifty feet, or upon the ground within two hundred and 
fifty feet, of high-water mark of any open waters flowing as aforesaid into waters 
so used by said commission. 


5. No garbage, manure, or putrescible matter whatsoever, shall be put into 
any lake, pond, reservoir, stream, ditch, water course, or other open waters used 
by the Metropolitan District Commission as a source, or for the conveyance, 
storage, or distribution, of the water supply of any town or water company, under 
the provisions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927, or into any lake, pond, reservoir, stream, 
ditch, water course, or other open waters, the water of which flows directly or 
ultimately into any waters so used by said commission; and no garbage, manure, 
or putrescible matter whatsoever, shall, except in the cultivation and use of the 
soil in the ordinary methods of agriculture, be put upon the ground within two 
hundred and fifty feet of high-water mark of any open waters so used by said 
commission, or within two hundred and fifty feet of high-water mark of any 
open waters flowing as aforesaid into waters so used by said commission. 

6. No stable, pig-sty, hen-house, barnyard, hog-yard, hitching or standing 
place for horses, cattle, or other animals, or other place where animal manure 
is deposited or accumulates, shall be located, constrycted, or maintained, any part 
of which is within fifty feet of high-water mark of any lake, pond, reservoir, 
stream, ditch, water course, or other open waters, used by the Metropolitan District 
Commission as a source, or for the conveyance, storage, or distribution, of the 
water supply of any town or water company, under the provisions of chapter 92 
of the General Laws, chapter 375 of the Acts of 1926 and chapter 321 of the 
Acts of 1927, or within fifty feet of high-water mark of any lake, pond, reservoir, 
stream, ditch, water course, or other open waters, the water of which flows directly 
or ultimately into any waters so used by said commission; and no stable or other 
place, as above enumerated, shall be located, constructed, or maintained within 
two hundred and fifty feet of high-water mark of any open waters flowing as 
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aforesaid into waters so used by said commission, unless suitable and adequate 
provision is made to prevent any manure or other polluting matter from flowing 
or being washed into such open waters. 


7. No interment shall, except by permission in writing by the Metropolitan 
District Commission, be made in any cemetery, or other place of burial, within 
fifty feet of high-water mark of any lake, pond, reservoir, stream, ditch, water 
course, or other open waters, used by said commission for the water supply of any 
town or water company, under the provisions of chapter 92 of the General Laws, 
chapter 375 of the Acts of 1926 and chapter 321 of the Acts of 1927, or within 
fifty feet of high-water mark of any lake, pond, reservoir, stream, ditch, water 
course, or other open waters, the water of which flows directly or ultimately 
into any waters so used by said commission. 


8. No lands, which were not under the control of cemetery authorities 
and used for cemetery purposes on July 1, 1899, from which the natural drainage 
flows into any lake, pond, reservoir, stream, ditch, water course, or other open 
waters, used by the Metropolitan District Commission as a source or for the 
conveyance, storage, or distribution, of the water supply of any town or water 
company, under the provisions of chapter 92 of the General Laws, chapter 375 
of the Acts of 1926 and chapter 321 of the Acts of 1927, or into any lake, pond, 
reservoir, stream, ditch, water course, or other open waters, the water of which 
flows directly or ultimately into any waters so used by said commission, shall 
be taken or used for cemetery purposes until a plan and description of the lands 
which it is proposed to use for such purposes, sufficient for their identification, 
shall be presented to the State Department of Public Health, and until such 
taking or use shall be approved in writing by the State Department of Public Health. 


9. No manufacturing refuse or waste product or polluting liquid or other 
substance of a nature poisonous or injurious either to human beings or animals, or 
other putrescible organic matter whatsoever, shall be discharged directly into, 
or at any place from which it may flow or be washed or carried into, any lake, 
pond, reservoir, stream, water course, or other open waters used by the Metro- 
politan District Commission as a source, or for the conveyance, storage, or 
distribution, of the water supply of any town or water company, under the provisions 
of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 and chapter 
321 of the Acts of 1927, or into any lake, pond, reservoir, stream, ditch, water 
course, or other open waters, the water of which flows directly or ultimately into 
any waters so used by said commission. 

10. No system of sewers or other works for the collection, conveyance, 
disposal, or purification, of domestic or manufacturing sewage or drainage, or any 
other putrescible organic matter whatsoever, shall, except in accordance with 
plans first approved in writing by the State Department of Public Health, be 
constructed or maintained at any place within the watershed of any lake, pond, 
reservoir, stream, ditch, water course, or other open waters, used by the Metro- 
politan District Commission as a source, or for the conveyance, storage, or 
distribution, of the water supply of any town or water company, under the 
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provisions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927. No private or separate sewer shall be 
constructed or maintained having an outlet upon or in the ground within two 
hundred and fifty feet of high-water mark of any open waters so used by the 
Metropolitan District Commission, or within two hundred and fifty feet of high- 
water mark of any lake, pond, reservoir, stream, ditch, water course, or other 
open waters, the water of which flows directly or ultimately into any water so 
used by said commission. 


11. No public or private hospital, or other place intended for the reception 
or treatment of persons afflicted with a contagious or infectious disease, shall, 
until the location and construction thereof have been approved in writing by 
the State Department of Public Health, be located or constructed at any place 
within the watershed of any lake, pond, reservoir, stream, ditch, water course, or 
other open waters, used by the Metropolitan District Commission as a source, or 
for the conveyance, storage, or distribution, of the water supply of any town 
or water company, under the provisions of chapter 92 of the General Laws, 
chapter 375 of the Acts of 1926 and chapter 321 of the Acts of 1927. No public 
or private hospital, or other place intended for the reception or treatment of 
persons afflicted with a contagious or infectious disease, shall be maintained at 
any place within such watershed, unless all the provisions required by the State 
Department of Public Health for the purification or disposal of sewage, drainage, 
or other polluting or organic matter, which may be discharged therefrom, have 
been complied with, and unless all orders issued from time to fime by the State 
Department of Public Health in relation to the purification and disposal of sewage, 
drainage, and other polluting or organic matter, which may be discharged there- 
from, are fully complied with. 

12. No tannery, currying shop, or other establishment or place where the 
skin, wool, hair, or fur, of any animal is treated, shall, until the location and 
construction thereof have been approved in writing by the State Department of 
Public Health, be located or constructed at any place within the watershed of 
any lake, pond, reservoir, stream, ditch, water course, or other open waters used 
by the Metropolitan District Commission as a source, or for the conveyance, 
storage, or distribution, of the water supply of any town or water company, under 
the provisions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 
and chapter 321 of the Acts of 1927. No tannery, currying shop, or other establish- 
ment or place where the skin, wool, hair, or fur, of any animal is treated, shall be 
maintained at any place within such watershed, unless all the provisions required 
by the State Department of Public Health for the purification or disposal of 
sewage, drainage, and other polluting or organic matter, which may be discharged 
therefrom, are fully complied with. 

13. No slaughterhouse or other building for carrying on the business of 
slaughtering cattle, sheep, or other animals, and no melting or rendering establish- 
ment, shall, until the location and construction thereof have been approved in 
writing by the State Department of Public Health, be located or constructed at 
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any place within the watershed of any lake, pond, reservoir, stream, ditch, water 
course, or other open waters, used by the Metropolitan District Commission as a 
source, or for the conveyance, storage, or distribution of the water supply of any 
town or water company, under the provisions of chapter 92 of the General Laws, 
chapter 375 of the Acts of 1926 and chapter 321 of the Acts of 1927. No slaughter- 
house or other building for carrying on the business of slaughtering cattle, sheep, 
or other animals, and no melting or rendering establishment, shall be maintained 
at any place within such watershed, unless all the provisions required by the State 
Department of Public Health for the purification or disposal of sewage, drainage, 
or other polluting or organic matter, which may be discharged therefrom, have 
been complied with, and unless all orders issued from time to time by the State 
Department of Public Health in relation to the purification and disposal of sewage, 
drainage, and other polluting or organic matter, which may be discharged there- 
from, are fully complied with. 

14. No person shall wade or bathe in, and no person shall, unless permitted 
by special regulation or by a written permit of the Metropolitan District Com- 
mission, fish in, or send, drive, or put, any bird, fowl or animal into Quabbin 
Reservoir, the Intake Reservoir on the Ware River at Coldbrook, the Wachusett 
Reservoir, so called, the open channel of the Wachusett Aqueduct, Sudbury 
Reservoir, Framingham Reservoir Number 3, Spot Pond, Chestnut Hill Reservoir, 
or any other lake, pond, reservoir, aqueduct, stream, ditch, water course, or 
other open waters, used by the Metropolitan District Commission as a source, 
or for the conveyance, storage, or distribution, of the water supply of any town 
or water company, under the provisions of chapter 92 of the General Laws, chapter 
375 of the Acts of 1926 and chapter 321 of the Acts of 1927. No person other 
than a member of the said Metropolitan District Commission, its officers, agents, 
or employees, or public officers whose duties may so require, shall, unless so 
permitted by regulation or permit of the said commission, enter or go, in any 
boat, skiff, raft, seaplane or other contrivance, on or upon the water of any of 
said reservoirs, or said pond, or open channel, or of other such lakes, ponds, 
reservoirs, or streams, nor shall enter or go upon, or drive any animal upon, the 
ice of any of said waters or other such lakes, ponds, reservoirs, or streams. 

15. No person shall enter upon the Quabbin Reservoir, the Intake Reservoir 
on the Ware River at Coldbrook, the Wachusett Reservoir, so called, the open 
channel of the Wachusett Aqueduct, Sudbury Reservoir, Framingham Reservoir 
Number 3, Spot Pond, Chestnut Hill Reservoir, or any other lake, pond, reservoir, 
aqueduct, stream, ditch, water course, or other open waters, used by the Metro- 
politan District Commission as a source, or for the conveyance, storage, or 
distribution, of the water supply of any town or water company, under the pro- 
visions of chapter 92 of the General Laws, chapter 375 of the Acts of 1926 and 
chapter 321 of the Acts of 1927, for the purpose of cutting or taking ice, or cut 
or take ice from any such lake, pond, reservoir, aqueduct, stream, ditch, water 
course, or other open waters, without a written permit granted by said commission, 
stating the time and place for which such permission is given. 
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16. All reports which may be made to any board of health, or to any health 
officer of any city or town, of cases of contagious or infectious diseases occurring 
within the watershed of any lake, pond, reservoir, stream, ditch, water course, or 
other open waters, used by the Metropolitan District Commission for the water 
supply of any town or water company, under the provisions of chapter 92 of the 
General Laws, chapter:375 of the Acts of 1926 and chapter 321 of the Acts of 
1927, shall be open to the inspection at all reasonable times of said commission, 
its officers or agents. 


By order of the State Department of Public Health. 


DIscuSssION 


WarrEN J. Scott (Hartford, Conn.). In his paper, Mr. Weston 
emphasizes some of the problems facing water-works and public-health 
officials in connection with the growing demands for water supply for 
our urban communities on the one hand, and for recreational and 
possibly additional uses of the waters of our streams and ponds on 
the other. It is difficult to attempt to lay out a perfectly charted course 
and Mr. Weston has not tried to do this. 

The history of reduction in water-borne disease in New England 
is one of which water-works and public-health officials can be proud. 
Our New England States have stood in the forefront in the war upon 
water-borne typhoid fever and other intestinal disease caused by water. 
With few exceptions our main line of defense in New England has 
been the relatively clean condition of our sources of supply. Within 
the past two or three decades, chlorination has been added to our safe- 
guards, so that today there are relatively few surface-water supplies 
not protected by chlorination against chance contamination. In Con- 
necticut, we have today only one public water supply, furnishing water 
to about 30 families, which supplies unchlorinated surface water, and 
this company is now planning on a chlorinator installation. We have 
134 chlorination plants on our 107° public water systems, several 
systems maintaining more than one chlorinated surface source. Of our 
107 public water systems, 57 secure their water from surface sources, 
32 from ground-water sources and 18 from a combination of the two. 

The installation of filtration plants has proceeded at a much slower 
pace. We have only 27 filtration plants on our Connecticut public 
water supplies. With but two or three exceptions, these filter plants 
were built primarily to handle color and taste and odor difficulties, 
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. rather than for reduction of bacteria, even though they do incidentally 
and desirably constitute a great additional safeguard against water- 
borne disease. 

In the past decade or two, we have seen increasing development 
of our ground-water supplies, especially for smaller cities and towns. 
While these are mostly on systems supplying populations in the 1,000 
to 10,000 population range, a certain number of auxiliary ground- 
water supplies of substantial yield have been developed in larger com- 
munities. Some areas of our state with underlying sand and gravel 
have been successfully tapped for good yields of water and consider- 
ably more ground-water development would seem to be in prospect. 
The development of these supplies will lessen some of the pressure 
for surface-water sources in the future. 

Many of our present watersheds on public water supplies will 
support large increases in storage through new or enlarged reservoirs 
on these same watersheds, substantial increases in water yield being 
thus provided without putting new watersheds into use. In recent 
years, the tendency has been to acquire land for reservoir sites and 
reservoir shore-line protection, but not to purchase land in substantial 
amounts on upper streams. Our sanitary engineers make inspections 
of dwellings on public watersheds about once in every one or two 
years. Some of these watersheds are fairly densely populated. These 
visits and the inspections of water-works employees are of tremendous 
benefit in eliminating sewage pollution of tributary streams, as well 
as in promoting good sanitary standards on the watersheds for the 
protection of the watershed residents themselves. An overflowing cess- 
pool not only may pollute the water-supply stream, but may create 
possibilities of fly-borne infection of the family of the owner of the 
cesspool. 

As an example of a program of education and codperative effort, 
one of the sanitary engineers of the Connecticut State Department 
of Health recently completed a sanitary survey of one of our most 
heavily populated watersheds, supplying water to an estimated popu- 
lation of 69,000 persons. He visited 564 properties, which are indi- 
cated by number on a watershed map. These were not all of the prop- 
erties on the watershed, but only those near tributary streams and 
gullies. At but two locations did he find insanitary conditions, that 
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might cause sewage pollution under certain conditions of run-off and 
that needed immediate correction. He found some additional locations 
where he recommended that conditions be kept under surveillance. 
The watershed was 21.6 sq mi in area. It would seem that the accom- 
plishment of such good sanitation is worthwhile, from the viewpoint 
of watershed protection and the viewpoint of securing a sanitary 
environment for the watershed residents. This accomplishment, too, 
has been secured with a minimum of purchase of watershed properties, 
most of the water-utility ownership being around the shore line of 
their reservoirs. The cost, therefore, cannot be considered excessive. 

We cannot foresee any over-all acute shortage of water for mu- 

nicipal needs in our state for a good many years in the future, but 
there will be certain developments and problems that will play an 
important part in our progress in the water-supply field in the next 
few decades, such as: 

1. The development of additional ground-water supplies. 

2. Planning of real-estate developments in unsewered commu- 
nities, situated on streams that will be used for water supply, 
so that ample lot sizes will permit adequate sub-surface 
seepage systems for sewage disposal and thus avoid pollution 
of streams and creation of nuisances to the property owners 
themselves. 

3. Development of increased storage on existing watersheds 
within practical limitations, so as to reduce the need for taking 
additional watershed area for public water supply. 

4. Extension of metropolitan water-supply systems to fringe 
areas needing water, and additional inter-connections between 
small and large supply systems. Such inter-connections are 
extremely helpful from the standpoint of national defense. 
Connections from large systems tend to make unnecessary 
some developments of watersheds for small communities, 
when their needs can readily be met by nearby large systems 
without undue burden upon the systems. 

5. Use of interstate streams for water supply, such as we are 
already using in Connecticut. Some of these streams drain 

relatively sparsely populated areas’ in New York State and 
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Massachusetts. It will probably not be possible to enforce 
as rigorous standards for watershed sanitation in neighboring 
states as might be called for within a state, although we have 
had good codperation from neighboring state health depart- 
ments. 

6. Recreational demands, such as for bathing, will con- 
stantly become more pressing. If protective restrictions are 
substantially relaxed, additional treatment, such as by filtra- 
tion, will probably become necessary on many surface supplies 
which are presently unfiltered. This will add materially to 
the cost of the delivered water. Filtration will have the advan- 
tage of providing water of improved physical quality and, 
along with chlorination, will safeguard against not only bac- 
terial contamination but other pollution as well. Bathing in 
reservoirs used directly as sources of supply will undoubtedly 
continue to be prohibited and any opening-up to recreational 
use should be under carefully thought-out limitations. 

7. Possible use of large streams, such as the Housatonic River, 
which are now far from grossly polluted during much of their 
course and which are, in fact, reasonably clean. Such use 
will have to be accompanied by continued progress in control 
of sewage pollution, because such rivers receive discharges 
from numerous small and some fairly large community sewer- 
age systems. Also, water-treatment safeguards will have to 
be carefully planned. The waters of these large rivers will 
probably be utilized along with large storage reservoirs, pos- 
sibly in the valleys of tributaries of the large rivers or in the 
valleys of nearby watersheds, to which water can be pumped 
at times of excess flows. Sometimes, this storage may be 
utilized to furnish additional purification safeguards. 


I do not consider that we are overdoing our watershed protection 
in New England. We should continue to do our best to maintain those 
high sanitary standards for the water supply and the population living 
on the watersheds that have contributed so much to our excellent 
record of freedom from water-borne disease. We shall undoubtedly 
have to re-evaluate our practices as we progress with our increasing 
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water-supply demands and our growing quest for recreational use of 
water. There should be no sudden breakdown in our protective safe- 
guards. Every necessary relaxation should be accompanied by neces- 
sary additional safeguards. The cost of these additional safeguards, 
whether through additional treatment of water or of sewage, as well 
as provision for our essential needs for new water-supply sources, 
should be placed in the balance. Also, interstate codperation, such as 
through the New England Interstate Water Pollution Control Compact, 
should be worked out to furnish the best development and use of our 
water resources. 


Harotp B. Scares (Portland, Me.). It was with a great deal 
of pleasure that I read Mr. Weston’s paper prior to its presentation 
here this morning. I believe that all of us, as water-works men, and 
more particularly those of us who have the responsibility of maintain- 
ing the purity of a water supply, have been confronted at some time 
or other with the same question that serves as the title of his paper, 
“Sanitary Protection of Watersheds—Are We Overdoing or Under- 
doing It?” 


The State of Maine, not being nearly so densely populated as 
some of our other New England States—in particular, Massachusetts, 
Connecticut and Rhode Island—has not therefore as great a water- 
shed-protection problem. For example, Mr. Weston in his paper cited 
Massachusetts as having a population density of more than 600 per 
square mile, whereas Maine, with a resident population of approxi- 
mately 900,000 and an area of approximately 30,000 sq mi, which inci- 
dentally is very nearly the size of all the other New England States 
combined, has, as you will readily see, only about 30 people per square 
mile. It is true that roughly a million tourists visit the State of Maine 
from June Ist to October Ist, but even if we included them with the 
resident population, it would then figure only 63 people per square 
mile and that would be for only four months out of the year. 


It is likewise true that the bulk of the population of Maine is 
settled in the southern end of the state, which comprises roughly about 
one-third of the total area. Even on the assumption that all of the 
population were confined in this southern area, the population density 
would be only 90 per square mile, or 189 per square mile if we in- 
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cluded the tourists and assumed they were in the state all at the same 
time and for all of the year, which of course is far from being the case. 
Another factor in Maine’s favor relative to the protection of its 
watersheds is the fact that the watersheds of most of its water supplies 
lie entirely within the state itself and are not subject to pollution 
from neighboring states. This being the case, most watershed-pollution 


problems could be taken care of by the state legislature, without having ; 
to invoke the Federal acts relative to the pollution of interstate waters. F 

Therefore, comparing conditions in Maine with those in Massa- ; 
chusetts—and I assume about the same conditions exist in Connecticut 5 


and Rhode Island as in Massachusetts—I can readily see where those ; 
states already have a serious problem on their hands in the sanitary 
protection of their water supplies and one, as Mr. Weston brought out 
in his paper, that is going to become increasingly greater as time goes 
on, whereas in Maine we have not begun as yet to feel the impact of 
thickly settled areas, with the resultant burdens they place upon 
watershed protection. : 

As to the question, “Sanitary Protection of Watersheds—Are We ei 
Overdoing or Underdoing It?’’, it would seem to me that the answer : 
to that question can only be furnished by each individual water com- 
pany. If one were to ask me if the Portland Water District is over- z 
doing or underdoing the protection of its watershed, I should definitely .. 
say “No”. I think what we are doing is ample, as borne out by the 
results obtained over a period of 30 or more years, and at the same 
time has not become a burden either from a physical or a financial 
standpoint. On the other hand, I know of water companies that do ; 
nothing or very little to protect their watersheds, due largely, perhaps, 
to a lack of funds and manpower. 

Portland’s source of supply is Sebago Lake, a body of water 12 
miles long, 5 miles wide at its widest point, and over 300 ft deep in 
places. Through an act of the state legislature, bathing is prohibited 
within a radius of two miles from the intake. Nearly all of the shore 
property within this two-mile area is owned by the Portland Water 
District and is constantly patrolled. This two-mile area comprises a 
good part of what is known as the lower bay of the lake and is par- 
tially shut off by the natural shape of the lake from the lake proper, : 
with the result that pollution in this area is kept at a minimum. Since 


‘ 
= 
= 
ag 
Bes: 
: 


ARTHUR D. WESTON 281 


we have a watershed area of over 400 sq mi, an attempt on our part 
to police or control this area would, I think you will agree, be grossly 
overdoing it, if not sheer foolishness, in view of the high quality of 
the water already maintained in the lower bay by our present 
restrictions. 

I have the firm conviction, however, that the average water 
consumer would rather drink a water that is fairly free from pol- 
lution, even in its raw or untreated state, than one that is grossly pol- 
luted and then rendered safe for human consumption. Within the 
past 25 years two bills have been introduced in the state legislature 
to compel the Portland Water District to relax some of its sanitary 
restrictions, the last one being introduced at the last session of legis- 
lature, and in both instances the bills were reported by the legislative 
committees hearing them as “Ought Not to Pass” and died there. I 
mention this merely to show that legislative committees in two instances 
did not feel that the Portland Water District was overdoing it in the 
protection of its supply, but rather that the water in the vicinity of the 
intake should be kept reasonably free from pollution, even though it 
received treatment later. 

As I stated earlier in this discussion, I believe the answer to the 
question lies entirely with each water company as to whether water- 
shed protection is being overdone or underdone. I can readily see 
that, in many instances, watershed protection, where it has been 
properly and conscientiously carried out, has become a tremendous 
and ever-increasing burden and when that burden becomes so great 
as to cause undue hardships on a water company, then I am compelled 
to agree with Mr. Weston that “a far greater number of water- 
treatment plants will be seen in the future per million gallons of 
water delivered than we have seen in the past”. 

Epwarp L. Tracy (Burlington, Vt.). I think I can agree that 
watershed protection has not been overdone, although one thing I 
have been thinking about through the papers is that the application 
of some of the sanitary standards could become pretty academic on 
some of our small water systems, and my personal opinion is that 
there should be some balance between watershed protection and 
water treatment. In our own particular case that means chlorination 
in most instances. 
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I was very much interested to hear it said that it actually is a 
problem for the local water company, the municipality, or the water 
officials. In many of our water systems I do not believe you can ever 
attain perfect watershed protection. As an example of that, we have 
many small systems where, from the analyses made, the percentage 
of coliform is very high, but it is perfectly obvious that the intakes are 
so remote on mountain streams that probably the contamination is 
from wild animal sources. You are certainly never going to be able 
to keep wild animals out of the watershed area. But the bacteri- 
ological condition of some of those waters is not good and we recom- 
mend chlorination. Then it comes down to the municipality or 
owner of the water system. If they know what the recommendations 
are—that is, that chlorination has been recommended to reduce the 
coliform—actually it is up to them as to how far they will go. Some 
of them, of course, are not too willing to put in chlorination. There are 
many people who still have the idea that mountain brooks are filled 
with spring water and are therefore pure. Hence I think I can agree 
with what others have said—that we have not yet overdone watershed 
protection—but still I keep in mind that the application of sanitary 
standards could, as I said before, become too academic. 

Is there anybody here from the Public Health Service? I do not 
mean I want to say something which is not so, but I would rather 
have them here when I say what I am going to. The thing that comes 
up sometimes on the small water systems is that probably somebody 
from the Public Health Service looks at the bacteriological record 
and says that in such-and-such a month and such-and-such a month it 
exceeded the permissible 10% of coliform organisms. You can’t get 
anybody from the Public Health Service that far back in the woods to 
make the recommendations. There again it comes back to the owner 
or the municipality. 

I think that we still have a lot to do, but again our problem is to 
balance watershed protection and water treatment. By “water treat- 
ment” I am not referring to complete treatment plants, filtration. We 
have only a few municipal plants. The largest one in our state takes 
the water from Lake Champlain, and there is no problem there, because 
there is a good treatment plant. But our big problem remains the 
small community, taking water from mountain-stream sources, and 
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we do not have the situation that Connecticut has, where they say 
they have all but one of the public water supplies chlorinated. We 
have a great many that are not chlorinated. 


LINN H. ENstow (New York, N. Y.). In my early experiences 
with the State Health Department and then later as the plant operat- 
ing man, I used to have the idea that B. coli meant everything, but 
I soon found out, when I went to Panama, that there are other things 
which mean more than B. coli. We had a water supply in Panama 
which came from an uninhabited watershed area—a jungle—and 
these animal coli did not worry me at all. We did chlorinate, of course, 
and thoroughly, and I used to think just as an insurance policy, so 
to speak. If the residual chlorine went out—we missed it sometimes— 
it did not worry me greatly. Then one day we had a tremendous count 
of 20° organisms on the plate and the chlorinated water was free, 
as usual. We found a dead Indian not very far from the intake. That 
fellow had been crocodile hunting and the crocodile beat him to it, 
because he was not half there when we found him. ' 

I am thinking in terms of what might happen. I still think that 
every surface-water supply could afford to have a little chlorine. 
Things happen up there that you never know about until it is too 
late. Whether it is dead-horse bugs you have, dead-Indian bugs, or 
dead-rabbit bugs I don’t know, but I don’t want to drink such water. 


E. SHERMAN CHASE (Boston, Mass.). Mr. Weston’s paper 
and the discussion are thought-provoking. This question of water- 
shed sanitation has been discussed in water-works meetings, along 
with the significance of B. coli—using the old-fashioned term for 
those bugs—as long as I can remember. Those of you who have 
heard me talk on the subject know pretty well where I stand. I think 
we have to realize that watershed-protection practices must of necessity 
vary with the different parts of the country. Practices which can 
be adopted fairly generally in New England are absolutely im- 
practical in, say, the Middle West. The practices of the water-works 
sanitarians here in New England I think have been based very largely 
upon the practices established by the Massachusetts Department of 
Public Health and its predecessor, the old Massachusetts Board of 
Health. I think the validity of those practices in the past is very 
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well exemplified by the case rates of typhoid fever in Massachusetts, 
cited by Mr. Weston. I can remember that when I wrote my thesis 
at M. I. T., I said that a typhoid death rate of 20 per 100,000 indicated 
a pretty good water supply. The case rate in Massachusetts, as Mr. 
Weston said, is less than one per 100,000. This shows how the 
viewpoint of what constitutes the index of a good water supply has 
changed in the past 100 years, I might say. 

Linn Enslow’s reference to the dead Indian and what can happen 
on an uninhabited water supply reminds me of an incident which 
occurred in the case of a water supply of one of the New England 
states, which I shall not mention by name. I was on a watershed 
inspection with the board of water commissioners. The supply was 
a very small intake reservoir on an upland stream. The question 
had arisen as to whether the supply should be chlorinated. There 
was no filtration and no purification. The state health department 
had urged and recommended chlorination, and the water commis- 
sioners did not want to adopt it. They thought that, by getting 
somebody else in, perhaps they could get a different opinion expressed 
—which, incidentally, they did not. As we were going over the 
watershed, we crossed a little bridge over the brook, shortly above the 
reservoir. We stood on the bridge, discussing the quality of the 
supply and the necessity of chlorination. One of the water com- 
missioners consistently spat in the stream from which the water 
supply was taken. Fortunately it was spit and not something else. 

Wrii1am W. BrusH (New York, N. Y.). I shall give you a 
statement as to what New York does, which is somewhat different 
from New England practice. First, New York City has not for quite 
an extended period of years considered treatment of its supply other 
than chlorination. New York tried about a half century ago to buy 
the land around the streams in the Croton watershed, which was the 
major supply of New York City at that time. The legislature of 
New York State decided, on the basis of the pressure put upon it 
by the people in Putnam County and Westchester County, that the 
buying of land should be stopped, and it was stopped. It has not 
been the policy for many years to buy land beyond that needed around 
the reservoir, to protect the shores of the reservoir from pollution 
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and from access by the public, except under regulations set up by 
the department. 

New York was one of the first cities in the country to adopt 
duplicate chlorination and it depends upon chlorination, together 
with storage, for the protection of the supply. From the viewpoint of 
the results obtained, as shown by the health statistics, I think 
New York has been about as high as any of the cities in the country. 

We are not able to prevent bathing in the streams. One of the 
health commissioners of New York City, some 25 years ago, told us 
that if we were to arrest people who were bathing in the streams, 
the health department would take care of the proof in court that such 
bathing was affecting the water supply detrimentally, to the extent 
that the court would prohibit the bathing where the city did not own 
the land. We carried out our part of the contract, but the city health 
department failed completely in its part of the contract, and the net 
result was detrimental from the viewpoint of our controlling the 
watersheds. In New York some of the water is treated with chlorine 
five times before it reaches the consumer. All of it is treated twice 


and practically all is treated three times, and each treatment is an 
effective one. 
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WATER-SUPPLY DEVELOPMENTS IN THE OTHER 
AMERICAN REPUBLICS 


BY CLARENCE I. STERLING, JR.* 


[Read September 20, 1950.} 


The difficulty in making a selection of a title for a paper as broad 
as this one comes when you attempt to write it. 

There are 20 other American republics in this hemisphere and 
each one of them is individual as to its natural resources and social, 
economic, health, and sanitary conditions. We note little idiosyn- 
cracies here in our own United States in speech, in viewpoint, in the 
people from the Middle West, the South, and even New England. 
In the other American republics you have other factors: the origin 
of the people themselves, what percentage of the population are pure 
whites from the Spanish and other European stocks, and what percen- : 
tage of the population is either pure Indian or a mixture of Indian 
and white bloods. 

In regard to the development of water supply, we find the same 
variation in conditions. We find that the climate varies from the hot, 
steaming climate which we associate with the tropics to the cooler 
temperate climates. In fact, the latter condition predominates in 
Latin America. We find tremendous river valleys and incredibly stu- 
pendous mountain ranges, all within the same country. There are some 
cities that have water-supply distribution systems serving areas that 
are 2,000 ft apart in elevation. We also find rainfall conditions that 
vary greatly; e.g., in the northern part of Chile the rainfall is about 
4 inch in 20 years, whereas, curiously enough, in the southerly part 
of the same country we find rainfalls as high as 120 inches annually. 
In the development of water supplies in Latin America the old adage, 
“Water is where you find it,” is never truer. Every conceivable type 3 
of source of water supply has been used, from the taking of water : 
from broad rivers to the development of little springs or the instal- 
lation of deep tubular wells. 


*Chief Sanitary Engineer and Director of the Division of Sanitary Engineering, Massachusetts Department 
of Public Health, 511A State House, Boston 33, Mass. 
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During my residency and on many trips to Latin America, I had 
occasion to see many types of water-supply systems and I shall confine 
my remarks to just a few of those systems that I have seen. Where I 
use examples to point out certain aspects of the development, the 
reason for using these examples is that statistics are available. 


Water-Borne Diseases 


In most of the countries the water-borne diseases are among the 
10 leading causes of death. Typhoid fever, dysentery and para- 
typhoids, for example, in Mexico are responsible for over 21% of the 
causes of death. It has been estimated that in that country 125,000 
people die annually of water-borne diseases. When President Miguel 
Aleman of Mexico came into office, one of the first things he did was 
to establish a Department of Hydraulic Resources. Surveys showed 
that only 30.3% of homes had running water and only 6.8% had both 
running water and sewage-disposal facilities. Similar conditions exist 
in many of the other countries. However, in Argentina, Chile and 
Uruguay, it is unusual to find a community of less than 2,000 popu- 
lation without a public water-supply system. 


Water Consumption 


Surveys made of water consumption, usually in the larger cities, 
in Latin America indicate per-capita consumptions of 25 to 200 gal 
per day. As a general rule, however, it was found that, in designing 
water-supply systems in Latin America, an acceptable figure was 50 
gal per day per capita. In the design of the distribution systems them- 
selves, it is found that the design is based primarily upon the domestic 
consumption requirements. Except in some of the larger cities, very 
little allowance is made for fire protection in the design of the water 
system. Curiously enough, studies made in several of the cities con- 
templating the installation of a water supply or an additional supply 
did not indicate any great fire losses. I know of one city with a popu- 
lation in excess of 120,000 people without a public water-supply system 
or a fire department. I know of a second city of 300,000 population 
that has a public water-supply system but no fire department, and 
apparently the fire losses were negligible. Many of the other cities, 
however, do support either a full-time fire department or a combi- 
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nation of full-time and volunteer fire department, or are entirely on 
a volunteer basis. 

The water pressure in the distribution systems is usually much 
lower than that found in the United States. However, where no pro- 
visions are made in the design of the water mains for fire-protection 
purposes, there is little additional capacity available for domestic water 
consumption when the city or town grows. This often results in the 
practice of supplying water to only parts of the system during certain 
hours of the day, or of the water taker’s installing pumping equipment 
to pump water from the main into a storage tank on his own premises. 
This naturally results in great danger of contamination of the water 
in the distribution systems. We often find, therefore, that the source 
of supply is a good one and the quality of water is suitable, either 
with water filtration or disinfection, but that re-contamination occurs 
in the distribution system. 

In many sections of Latin America, particularly in Central 
America and the west coast of South America, as well as some of the 
island republics, earthquakes are a common occurrence. This often 
causes interruption in the water service or results in a large number 
of leaks in the distribution system, especially in the service con- 
nections. 

The Pitometer Co. does a considerable amount of work in Latin 
America in making pitometer surveys, and I recall that, in the case 
of the city of Guayaquil, the principal seaport of Ecuador, the water 
service was restricted to some 4 hours daily, with pressure varying 
from 0 to 10 lb per sq in. After the survey was made and the larger 
leaks corrected, water was supplied to the city for a period of 16 hours 
daily, with pressure ranging from 10 to 30 lb per sq in. Even in a 
city as big as Rio de Janeiro, Brazil, water service is on an inter- 
mittent basis to the various sections of the city, particularly in the out- 
lying areas. One of the most important positions in the Rio de Janeiro 
Water Department is that of Distribution Engineer, who is in charge 


of valving off various sections of the city during certain hours of the 
day. 
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Water Treatment 


There are many modern water-treatment plants in Latin America. 
Some of them have been designed by North American consulting 
engineers and some by either national engineers or, in a few cases, 
European engineers. In general, their design follows modern practice, 
as we know it here in the United States, and the plants are turning 
out a good-quality water. At some of the plants they do have problems 
which we do not ordinarily consider in our own practice; e.g., in the 
city of La Paz, Bolivia, there is a modern water-filtration plant of the 
rapid-sand type, with chlorination of the filtered water. However, 
for no good reason that I could fathom, there is an import duty, 
equivalent to $75 United States money, on each 100-pound cylinder 
of chlorine gas imported into the country. 


Management 


Here again we have a variety of types of management. In some 
countries the supplies are municipally owned, but in the majority of 
the countries the practice is for the national government to finance, 
construct and maintain the public water-supply system. Numerous 
cities are served by water companies having foreign capital, principally 
English or United States. 

There are many advantages and disadvantages in the national 
government’s operating and' maintaining the water-works system. In 
the first place, there is usually a limited amount of funds available 
in the national budget for water-works construction; therefore, the 
community that is able to exert the greatest political influence receives 
preference. In addition, the installation of a public water system in 
a town does not always reduce as much as anticipated the death rate 
from intestinal water-borne diseases. This is due primarily to the 
fact that, when the government does its own construction and design, 
there is no other governmental agency to supervise the sanitary quality 
of the water. Here in the United States the various state departments 
of public health, through their sanitary engineering divisions, have 
been largely responsible for communities’ installing safe water supplies 
and maintaining them in that manner. There is a great advantage in 
the nationalized system, however, when you consider that there is a 
lack of sufficient sanitary engineers available in the countries. There- 
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fore, by having a national office, they are able to corral all of the 
available technical men and make their services and knowledge avail- 
able to all of the communities, instead of a limited few. 


Water-Works Materials and Equipment 


Prior to World War II a great part of the water-works materials 
and equipment was supplied to the other American republics from 
European sources, with the possible exception of those countries in 
the Caribbean area which were under the influence of the United States. 
Naturally these latter countries were in the United States market. 
Since World War II began, there has been a greater influx of U. S. 
equipment into those countries. The only restriction upon the amount 
of equipment sold has been dollar shortages in some of the countries. 
This has led to the development of local manufacturing of equipment 
or the importation of materials from European countries that are 
under the E.C.A. plan. My experience, however, has been that the 
Latin-American water-works operators and engineers prefer the U.S. 
equipment and materials, if they can get them at a reasonable price. 
In many cases they are willing to pay even more than the cost of 
European equipment to get the material they prefer; however, there 
is a certain limit beyond which they cannot go, for economic reasons. 

In some of the countries, since the end of World War II local 
manufacturing has been developed. Mexico and Brazil are producing 
their own cast-iron pipes. Chile, with its tremendous copper resources, 
is now producing copper tubing. Valves and fittings are also being 
produced in Brazil. Some fittings are being manufactured locally in 
Argentina at the present time. 

Since 1942 the Institute of Inter-American Affairs, in its good- 
neighbor program, has done much to stimulate the improvement in 
the water-supply systems in the Latin-American countries. Further- 
more, its programs have brought many of the Latin-American engi- 
neers to the United States for graduate study. In addition, the Institute 
did the major part of the work in helping to organize the Inter- 
American Association of Sanitary Engineering. Your Water and Sew- 
age Works Manufacturers Association gave a tremendous amount of 
help in the development of that Association, both morally and 
financially. 
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I know that a number of members of the New England Water 
Works Association have assisted in the development of water supplies 
in Latin America; e.g., Peter C. Karalekas, Chief Engineer for the 
Springfield (Mass.) Water Department, designed and constructed the 
water-filtration plant in Tegucigalpa, the capital of Honduras; James 
L. Dallas, Assistant Sanitary Engineer in the Massachusetts Depart- 
ment of Public Health, constructed several water-treatment plants and 
water systems in Venezuela and Costa Rica; H. L. Field, Super- 
intendent of the Water Department in Greenfield, worked with the 
Venezuelan national government to install good water-works practice 
in the Caracas Water Department; Wyman Stone of Athol, Mass., who 
used to be associated with the Connecticut Health Department, worked 
on construction of the Bogota, Colombia, water-treatment plant, one 
of the most beautiful and efficient water-treatment plants that I have 
seen. In addition, he designed and constructed some 15 water systems 
in Mexico and Ecuador. Frank Blaisdell, formerly Assistant Sanitary 
Engineer in the Maine Health Department, designed two water systems 
in Bolivia. There are many others, too numerous to mention at this 
time. 

I do hope that all the members of this Association will always 
have their latch-strings outside of the door to any of their brother 
water-works engineers from the other American republics who so 
earnestly desire to utilize your information and experience. 
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THE CONSTRUCTION OF SPHERICAL AND RADIAL-CONE 
ELEVATED TANKS 


BY J. E. REVELLE* 


[Read September 20, 1950.) 


Radial-Cone and Watersphere elevated tanks are designed to 
provide for the four fundamental requirements usually specified by 
most water-works consulting engineers: 


1. A reasonably low range between the bottom of capacity and 
overflow levels, in order to minimize pumping costs and to 
increase hydraulic efficiency. 

2. Strength and security in compliance with the requirements of 

the 7H.1 Standard Specification for Elevated Steel Water 

Tanks, Standpipes and Reservoirs, approved by the American 

Water Works Association, the American Welding Society and 

the New England Water Works Association. 

Reducing maintenance costs as far as practicable. 

4. A modern attractive appearance, consistent with economical 
fabrication and erection costs (see Figures 1 and 2). 


Ww 


The Radial-Cone tank bottom plates are curved to form troughs 
that are portions of a cone. A series of radial girders is supported at 
the center by the large-diameter riser and the outer ends cantilever 
over a ring of tubular columns. This design is particularly applicable 
to capacities in excess of 500,000 gal, as on the larger tanks a self- 
supporting ellipsoidal bottom would require excessive and uneconom- 
ical ranges in head. The tubular columns are hermetically sealed by 
welding against air or moisture, in order to prevent inside corrosion 
and to reduce maintenance painting costs. 

The Watersphere is a spherical tank, supported on a single cylin- 
drical column with a flared base. The factor of safety of the standard 
Watersphere designs, to resist overturning from wind loads, is exactly 
the same as for the alternate type of ellipsoidal tank with the multiple- 


*Contracting Engineer, Chicago Bridge & Iron Co., 201 Devonshire St., Boston 10, Mass. 
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post tower braced by rods and struts. An access tube extends through 
the center of the spherical tank and supports the top section of the 
ladder to the roof hatch. The steel or wrought-iron riser pipe is at- 
tached to supporting brackets and is insulated in freezing climates. 
Further protection against ice is provided by the air space enclosed 
between the riser pipe and the cylinder plates. There is a reasonably 
adequate space inside the flared base section to house small pumping 
units or other operating equipment. The overflow and inlet connec- 
tions are made from the inside of the access tube. The encased ladder 
and locked door in the base section practically prevent children or 
unauthorized persons from climbing the tank, and thus decrease the 
danger of liability damage suits for sustained injuries. 

Butt-welded joints are used to connect the shell and bottom plates 
on both the Radial-Cone and Watersphere tanks. A properly made 
weld should have lasting water-tight and corrosion-resistant properties 
equal to the rolled plate. The curved roof plates are %4-inch. This 
increase by 33% over the 3/16-inch thickness used for conical roofs 
will result in a more uniform service life. 

The smooth butt-welded surfaces are easier to paint than riveted 
tanks. Observations on existing tanks in the coastal areas of New 
England appear to justify the conclusion that on gradually curved or 
flat plates, paint lasts appreciably longer than on the edges of struc- 
tural shapes and bars, or on rods. When corrosive conditions are 
especially serious, the Watersphere, which has no small or angular 
metal sections exposed to the elements, can be expected to require 
less maintenance than other designs. 

Phosphoric-acid pickling is considered by many engineers to pro- 
vide the best presently-available method of economically preparing 
tank metal surfaces for painting. In addition to completely removing 
all mill scale, this process deposits an iron-phosphate surface, which 
improves the bond for the primer coat of paint. The heavy and thick 
red-lead mixtures described in the AWWA specifications have resulted 
in premature failures on tanks exposed to severe freezing conditions. 
Generally, consulting engineers agree with the recommendations of 
the tank fabricators that lighter paints be specified. 


Standard designs are now available for the following capacities: 


Waterspheres—25, 30, 40, 50, 60, 75, 100, 150, 200 and 250 
thousand gal. 
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Radial-Cone tanks—500 and 750 thousand gal and 1, 1% and 2 
mil gal, with ranges in head of 25 to 35 ft. 


The saving which results from utilizing standard plans and available 
dies or jigs in some cases justifies using the next larger standard size, 
instead of an intermediate special design. 

The trend in the construction of water-storage elevated tanks 
has definitely been toward the assembly of increasingly larger sections 
on the ground and using improved types of derricks to handle the 
resultant heavier lifts. The Watersphere has far less component parts 
than the alternate tanks with multiple posts. As more effective erection 
procedures are developed, costs might decrease so as to compare favor- 
ably, when allowance is made for the superior advantages. 

Extra expenditures within reasonable limits are justifiable, to 
obtain improved appearance on water-storage tanks. This avoids 
serious decreases in value of property adjacent to the tank site and 
provides better public relations. 

The preparation of specifications for any type of water tank 
should be entrusted to qualified engineers with wide experience in 
water-storage problems. The determination of the capacity, height to 
overflow, range in head, and other details for securing adequate service 
must be based on engineering studies of the existing system and antici- 
pated future demands. In the appendix of the ? H.1-1948 standard 
AWWA, AWS and NEWWA tank specifications there is a long list of 
items to be specified by the tank purchaser or his consulting engineer. 
The best results are generally obtained when the standard specifi- 
cations are supplemented by additional data, prepared by a competent 
water-works engineering organization after comprehensive studies of 
the conditions involved in the proposed storage project. Neither the 
standard specification nor available standard désigns decrease the 
necessity for having a qualified engineer to solve the hydraulic prob- 
lems, in order to obtain the most efficient and economical type of 
water-storage tank. 

The Radial-Cone tank with tubular columns is now the preferred 
type of storage for larger capacities, as it complies with the previously 
stated four fundamental requirements for elevated storage. The 
Watersphere is increasing in popularity and in the future might well 
become the standard type of elevated tank for the smaller and inter- 
mediate capacities. 
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PROCEEDINGS 


APRIL 1951 MEETING 
UNIVERSITY OF CONNECTICUT, STORRS, CONN. 
TuHurspDAY, APRIL 19, 1951 


President Thomas R. Camp in the Chair. 


President Camp introduced Melvin Lincoln, President of the 
Board of Aldermen and Chairman of the Board of Water Commis- 
sioners, who welcomed the Association on behalf of the Mayor of 
Willimantic, Conn. 


President Camp then introduced Dr. A. N. Jorgensen, President 
of the University of Connecticut, who spoke briefly on the problem 
confronting the man at college, in regard to service in the Armed 
Forces. 


A paper, “Description and Function of the Hydraulic Laboratories 
of the University of Connecticut”, was read by Victor E. Scottron, 
Professor of Civil Engineering, University of Connecticut, Storrs, 
Conn. 


A paper, “Resumé of the Mansfield Hollow Flood-Control 
Project”, was read by Robert S. Johnson, Resident Engineer, Corps 
of Engineers, U.S. Army. This paper was followed by a brief 
question-and-answer period. 


A paper, “Problems in Construction of Mansfield Hollow Dam”, 
was read by Vincent Sullivan, Engineer, D. V. Frione & Co., New 
Haven, Conn. 
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298 PROCEEDINGS 
May 1951 MEETING 
MANCHESTER WATER Works, MANCHESTER, N. H. 


TuHurspay, May 17, 1951 


President Thomas R. Camp in the Chair. 


President Camp introduced D. Frank Shea, President of the 
Board of Water Commissioners, who welcomed the Association on be- 
half of the Mayor of Manchester. Also, on behalf of Mayor Benoit, 
Mr. Shea presented President Camp with the key to the city. 


A paper, “Administration and Distribution-Maintenance Facilities 
of Manchester Water Works’, was read by Percy A. Shaw, Super- 
intendent and Engineer, Water Works, Manchester, N. H. 


A paper, “New Billing Practice at Manchester”, was read by 


James A. Sweeney, Assistant Superintendent, Water Works, Man- 
chester, N. H. 
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ENGINEERS 


HOWARD E. BAILEY 
Consulting Sanitary Engineer 
Water Works 


Sewerage Sewage Treatment 
Industrial Wastes Disposal 


6 Beacon St., Boston, Mass. 


Water Purification 


FAY, SPOFFORD & THORNDIKE 


ENGINEERS 
Charles M. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 


Water Supply - Sewerage - Drainage 

Structural and Foundation Problems 

Investigations Reports Designs Valuations 
Engineering Supervision 


11 BEACON STREET BOSTON 


HALEY & WARD 
ENGINEERS 


Successors to Frank A. Barbour 
Water Works and Sewerage 
Valuations 
Supervision of Construction and 
Operation 


TREMONT BUILDING BOSTON, MASS. 


MORRIS KNOWLES, INC. 
Engineers 


Water Supply and Purification, Sewer- 
age and Sewage Disposal, Industrial 
Wastes, Valuations, Laboratory, 
City Planning. 


1312 PARK BUILDING 
PITTSBURGH 22, PA. 


MALden 2-3800 
Gunite Restoration Co., Inc. 


Specializing in Pressure Concrete and 
Grouting 


595 Broadway, Malden 48, Mass. 


METCALF & EDDY 
ENGINEERS 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 


Airfields Valuations 


Statler Building 
Boston 16 


R. E. CHAPMAN COMPANY 


Oakdale, Massachusetts 


GRAVEL DEVELOPED AND 
GRAVEL PACKED WELLS 


All Sizes to 60” Diameter 
Best Equipped for Complete Test Drilling and 
Development of Large Supplies 


352 
Tel. WEST BOYLSTON {4973 


ECKENFELDER ASSOCIATES, INC. 


Sanitary Chemists 


Sewage and Industrial Waste Surveys, Process 

Research and Development, Water Analysis, 

Stream Pollution Investigation, Laboratory 
Analyses and Reports. 


45 N. Broad Street, Ridgewood, N. J. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


6 Beacon Street 
Boston 8, Massachusetts 


Water Works and Water Treatment; Sewerage 
and Sewage Treatment; Municipal and Indus- 
trial Wastes; Investigations and Reports; De- 
sign and Supervision; Research and Develop- 
ment; Flood Control. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Water Supply Salt Water Problems 
Investigations 


Reports 


Dewatering 
Recharging 


551 Fifth Avenue New York 17, N. Y. 
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ENGINEERS 


Malcolm Pirnie Engineers 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 West 43rd St. New York 18, N. Y. 


WESTON & SAMPSON 
Consulting Engineers 
Water Supply and Sewerage 


Chemical and Bacteriological 
Laboratory 


14 BEACON ST. BOSTON, MASS. 


THE PITOMETER COMPANY, INC. 


ENGINEERS 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurements & Special 
Hydraulic Investigations 


50 Church Street New York City 


WHITMAN & HOWARD 


Engineers 
Established 1869 


Investigations, Designs, Estimates, 

Reports and Supervision, Valua- 

tions, ete., in all Water Works and 
Sewerage Problems. 


89 BROAD ST. BOSTON, MASS. 


Edward F. Hughes Co. 
Water Works Contractor 
Gravel, Artesian and Driven Wells 
Foundation Borings 


427 Riverside Avenue 
Medford 55, Massachusetts 


PIERCE -PERRY CO. 


Wholesalers of 
Water Works Brass Goods 
Byers Wrought Iron Pipe 

Youngstown Steel Pipe 
Valve and Service Boxes 


236 Congress St., Boston, Mass. 
Telephone, Hancock 7817-7818 


Cement Lined Service Pipe 


Cement lined pipe has eliminated 
corrosion and metal contamination 
for 60 years. 


Write for Literature 


Cement Lined Pipe Co. 


Lynn, Massachusetts 


C. Reppucci & Sons, Ine. 
General Contractors 
Ground Water Supply 
Gravel Packed Wells Driven Wells 


Water Works Reservoirs 
Drainage and Sewerage Works 


10 Garden Court St., Boston, Mass. 
(Tel. Lafayette 7330) 


D. L. MAHER CO. 


Water Supply Contractors 
Gravel Wall and Driven Wells 
Municipal and Industrial Supplies 


38B Brattle Street - KIRkland 1438 
Cambridge, Massachusetts 


LAYNE - NEW YORK CO. 


Inc. 

SUCCESSORS TO 
Layne-Bowler New England Corp. 
Well Water Supply Contractors 

» New England Headquarters 
15 Ryder Street, Arlington, Mass. 
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AN EMBLEM OF MERIT 


When the name HERSEY is stamped on the lid of a water meter, 
experienced water works officials know that under it they will 
find efficient performance, accurate registration and low main- 
tenance cost. 


Over 65 years of experience has won the reputation for 
HERSEY 
HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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Fig. 408 


MUCH HAS BEEN SAID OF THE QUALITY OF VARIOUS 
BRASS GOODS FOR WATER WORKS USE. THE PROOF 
OF SUCH CLAIMS IS IN THE USE OF SUCH BRASS 
GOODS. 


BY ACTUAL USE, RED HED STOPS AND CORPORA- 
TIONS HAVE PROVEN SUPERIOR. 


RED HED MFG. CO. 


Manufacturers of 


RED HED Brass Goods for Water Works 
368 Congress Strect Boston 10, Mass. 
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arch WATER 


The meter used by thousonds 
of muncpolities in the U S. 
ond obrood 


wore 


SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 


LOW MAINTENANCE, 
LONG LIFE 


Before you invest in water meters, get acquainted WORTHINGTON-GAMON 
with the design and performance advantages METER DIVISION 


which make Worthington-Gamon 
Watch Dog Water Meters first choice of so many Worthington Pump and Machinery Corporation 


municipalities and private water companies 
ee Pt 296 South St., Newark 5, New Jersey 


WATCH DOG WATER METERS 


*Watch Dog” models... mode in standord copocities from SSS 
20 gpm up: frost-proof ond split cose in household sizes. Dise LLL 


type, Turbine type or Compound type. Write for Bulletin. 
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Even 
a Blind Man 
finds accurately 
finished Trident 
Meters ‘easier 
to repair than 
any other make’ 


sediaabiisindiae But more than that . . . Trident modern 
interchangeable parts are not only accu- 
rate in finish. They are so much better 
in design and operation, they actually 
make even 50-year-“old” Tridents BET- 
TER THAN WHEN NEW... meeting 
today’s standards for accuracy. Thus 
Trident Meters undergo no depreciation 
in Accuracy, nor in Value. In short, 


Trident Meters don’t become obsolete. 


NEPTUNE METER COMPANY ¢ 50 West 50th Street © NEW YORK 20, N. Y. 
Branch Offices in Atlanta, Boston, Chicago, Dallas, Denver, Los Angeles, 
Louisville, North Kansas City, Portland, Ore., San Francisco. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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Cleaning controlied by 2-way “adie 


mumping costs 


NATIONAL 


ater pressure 


FOR WASHINGTON, 0. 


Way back in 1907 and again in 1926 National successfully cleaned the 
water mains of Washington, D. C. 

In 1945 a five year program to clean and recondition the entire water 
main system of Washington was begun and National in conjunction with 
the Centriline Corporation was again awarded the cleaning contract for 
1945, 1946, 1947, 1948 and 1949 — in short, the entire cleaning job! 

Tests made on those lines already cleaned and centrilined indicate a 
co-efficient of over 130 as against less than 90 before cleaning, resulting 
fn lower pumping costs, increased volume and higher pressure. 

Let us estimate the cost of restoring your lines to at least 95% of their 
original carrying capacity. Write today. 


NATIONAL WATER MAIN CLEANING COMPANY z 
50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Bldg. © BOSTON, 115 Peterboro Street © CHICAGO, Room 1336, 
S. Michigan Avenue ® DALLAS, TEXAS, 6617 Snyder Ploza © DECATUR, GA., P. O. Box 385 ® 
ERIE, PA., 439 E. 6th Street © KANSAS CITY, MO., 406>Merchandise Mart, 2201 Grand Avenue 
@ LOS ANGELES, 448 South Hill Street © LITTLE FALLS, N. J., P. O. Box 91 © MINNEAPOLIS 
1, MINN., 200 Lumber Exchange Bldg. © OMAHA, 3812 Castellar Street © RICHMOND, 210 E. 
Franklin Street © SPRINGFIELD, MO., 1301 Prospect Avenue ® SALT LAKE CITY, 149-151 W. 
Second So. Street © SAN FRANCISCO, 681 Market Street © SIGNAL MOUNTAIN, TENN., 204 
Slayton Street © FLANDREAU, S. D., 315 No. Crescent Street © MONTREAL, 2028 Union Avenue 
® VANCOUVER, B. C., 505 West Ist Avenue ® WACO, P. O. Box 887 © WINNIPEG, 576 Wall 
Street © HAVANA ® SAN JUAN ® PUERTO RICO ® BOGOTA @ CARACAS © MEXICO CITY. 
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Strength 
Homogenized Tightness 
SELF CAULKING COMPOUND Bonding 
Sealing 


Every bag of BOND-O is a bag 
of perfect jointing compound. 


NORTHROP & CO. INC. 
SPRING VALLEY, NEW YORK 


Liguid Chlorine aud 
Sodium Hypochlorite 


Prompt deliveries from nearby plant at Berlin, N. H. 


A PRODUCT OF Cs any 


Berlin, NEW HAMPSHIRE 
SALES OFFICE: 465 CONGRESS ST., PORTLAND, MAINE. Tel. Portland 2-2829 


OVER 35 YEARS 
| of Dependable Service 


| To All New England 


110 NORTH PARKWAY, WORCESTER, MASSACHUSETTS 
Telephone 3-7535 Day or Night 


H.R. PRESCOTT & SONS 


For a Complete Line 
of Water Works Supplies 


| CALL ON US 


CATALOGS UPON REQUEST 
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has joined more than a million 
miles of cast-iron water mains in 
the past 40 years with complete 
satisfaction. Used with FIBREX, 
the bacteria-free joint packing, it 
makes an unbeatable combina- 
tion. All around the world 
NOTHING takes the place of 
HYDRO.-TITE. 


Free working samples on request. 


EXPERIENCE 


(POWDER) 


FIBREX 


(REELS) 


HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office 50 Church Street, New York 


ices and Works 


Medford Station, Boston, Mass. 
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Tel. SUDBURY 458 P. O. BOX 153 


HILCO SUPPLY 


delivers 


A Complete Line of Waterworks 
Supplies To All New England 


Quality Products — Fast, Courteous and Dependable Service 


At the Junction of Routes 20 and 27 
SOUTH SUDBURY, MASSACHUSETTS 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25F 
On Request 


JOSEPH G. POLLARD CO.., 


Ine. 
Pipe Line Equipment 
New Hyde Park New York 


NEW ENGLAND WAREHOUSE 
300 Southwest Cutoff 
Worcester, Massachusetts 
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xii ADVERTISEMENTS. 


The Heffernan Press 
150 Fremont Street | 


WORCESTER, MASSACHUSETTS 


Printers to 
THE JouRNAL OF THE New EncLanp Water Works ASSOCIATION 


and other good publications.. 
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It’s a quick, 


to repair a 


ADVERTISEMENTS. 


xiii 


one-man 


job 


KENNEDY 
SAFETOP 


IN ONLY 11 MINUTES, a single 
man can easily and permanently 
repair a Kennedy Safetop sheared 
off in a traffic accident. It is the 
only hydrant with the easily-re- 
placeable, threaded breaking ring 
that gives positive connection and 
rigid alignment to the two stand- 
pipe sections. 


HIT BY A SM 

breaks cleanly and evenly at the breaking 
ring. Yet this ring gives a connection strong 
enough to take as hard a blow as the one- 
piece hydrant can . . . without damage. 


ONLY A FEW COMMON TOOLS and inex- 
pensive parts, contained in the Safetop Re- 
pair Kit, are needed for permanent repair. 
No digging is required and a compression- 
type valve prevents flooding or gushing. 


VALVES 


BACK IN SERVICE after speedy, right-on- 
the-spot repairs, the Kennedy Safetop works 
as smoothly and efficiently as if nothing 
had happened. There's no danger of pro- 
longed loss of community fire protection. 


WRITE FOR SAFETOP BULLETIN 105 


m KENNEDY 


VALVE MFG. CO. « ELMIRA, N.Y. 
PIPE FITTINGS 


FIRE HYDRANTS 
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CITY OF NEW BEDFORD — QUITTACAS STATION 


In the June issue we mentioned the Diesel unit installed 
for standby protection. The above photograph shows this 
unit which has 30” suction and discharge openings and is 


rated at 25 MGD at 180 TDH at 595 RPM. 


TURBINE EQUIPMENT COMPANY OF 
NEW ENGLAND 


80 Federal Street Phone LIberty 2-5993 Boston 10, Mass. 
New England Representatives for 


DE LAVAL STEAM TURBINE COMPANY 
TRENTON, NEW JERSEY 
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DESIGNED 
FOR THE MAN | 


IN THE DITCH | 


MODEL B 
TAPPING 
MACHINE 


FOR INSERTING ALL 
STANDARD MAKES OF 
CORPORATION STOPS | 


FASTER ... Less time required to make a tap « Two ratchet 
wrenches speed up operations « Head turns freely at all pressures 


EASIER HANDLING... Shorter height « More rigid attachment 
to the main « More room in the ditch e« Fewer operations—less 
physical effort required 


EFFICIENT... Machine fully loaded, ready for operation before 
placing on the main e No disassembling to insert corporation stop 
e Flat link chain—positive grip on main 


ECONOMICAL . .. Longer life of tools—more 


taps per tool « Renewable bearings and working 
If you need 
oan ae parts « Designed to use short pattern taps and 
tapping machine, screw plugs 


write or wire for 
our representative to 
make an on-the-job : — 
demonstration COPPER BRASS LEAD 1RO 


WATER WORKS PRODU 


of the new | 
HAYS MODEL B 
Tapping Machine. HAYS MANUFACTURING co., ERIE, PA. 
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That's Why So Many Municipal Water Plants 
Specify 


MORRIS 


CENTRIFUGAL PUMPS 


Rugged in construction .. . with design stresses 
low for smooth, trouble-free operation ... MORRIS 
CENTRIFUGAL PUMPS run quietly and unin- 
terruptedly over long periods of continuous opera- 
tion. Sustained high efficiency—the result of cor- 
rectly related impeller and casing designs plus 
Morris’ quality construction—keeps power con- 
sumption down. Service and repair costs per million 
gallons are held to a few cents. Daily experience 
over a period of years confirms the wisdom of select- 
ing MORRIS equipment. 


Consult our engineers now regarding 
your particulor needs. There's o MORRIS 
pump for every job, and more than three- 
quarters of a century of pump-building 
“know how" behind every MORRIS pump. 


MORRIS MACHINE WORKS, Baldwinsville, N. Y. 
Starkweather Engineering Co. 
264 Walnut St. Newtonville, Mass. 


Low POWER 2 REPAIR COSTS 
WAINTEN AN Quietness 
| 
one mount, wn. 
(YORRIS) 
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Valves and Hydrants 


Distinctive Features of the EDDY Valves 


Ogee three parts are moved by the Stem—the 
ball and the two gates. Each gate is hung 
from one of the trunnions on the ball. A convex 
surface at the base of each trunnion fits a concave 
surface on the back of the gate. This allows the 
gates to adjust themselves properly to their seats. 

. « The gates, being free to revolve on the 
trunnions, do not always seat in the same position. 
Gates are center bearing and adjustable. They 
are forced to their seats with equal pressure at all 
points. There are two hooks on the ball on sizes 
4-inch and larger, which loosely engage with the 
gates. 


Distinctive Features of Our New Swivel 
Top Hydrants 


HIS new hydrant has all the advantages of the 
popular EDDY fire hydrant, plus several addi- 
tional features. . . . Nozzles are in a_ short 
flanged section of the standpipe, which may be un- 
bolted and turned to different positions. 
Should the standpipe be broken, only the “cast 
ing below the swivel head need be replaced. 


To raise the hydrant to conform to a 


having a steamer nozzle. 


WATERFORD 


new grading, simply insert a flanged extension 
piece below the swivelhead. No digging. To 
add a steamer nozzle at any time, it is only 
necessary to replace the swivel head with one 


Besides valves and hydrants to meet the most 
exacting demands of waterworks service, the 
complete EDDY Line includes: 
sewage disposal works; valves for steam, gas 
and oil; check valves, foot valves, plug valves, 
shear gates, indicator posts, etc. EDDY valves 
are made in three classes: Iron Body Bronze 
Mounted, All Bronze, and All Iron Valves. 


Eddy Valve Co. 


NEW YORK 
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& wars 


AND STIL 


GOING STRONG 


The ability of the Break-Point Proc- 
ess to meet the various demands of 
day by day operation is aptly shown 
by the case history of a municipal 
water works in Pennsylvania. 


Since 1941, when it was installed at 
this plant by W&T Engineers, the 
Break-Point Process has played a 
major role in producing a pure, spar- 
kling water for the system’s many 
consumers. It has completely elimi- 
nated complaints on tastes and 
odors and has raised the finished 
water quality to such a high level 
that tests show no gas formers and 
no bacteria on the plates. In addi- 
tion, a staff report continues, the 
Break-Point Process was of particu- 
lar value in keeping the water ac- 


PERFORMAN 
IN THIS THEATER 


ceptable to consumers during an 
emergency plant overload of 120%. 


These accomplishments and such ad- 
ditional benefits as longer filter runs 
and iron and manganese removal 
are typical of what you receive with 
the Break-Point Process backed by 
W&T Equipment. 


In the complete line of W&T chlor- 
inating equipment, proved by over 
35 years’ experience all over the 
world, there is a chlorinator that will 
give your plant these benefits, too. 


For more details write to your near- 
est W&T Representative — he’ll be 
glad to help you. 


WALLACE & TIERNAN 


COMPANY, INC. 
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THE LAST WORD 
IN FEEDERS... 


— for alum, lime, soda 
ash, ferric sulphate, sod- 
ium fluoride, carbon, and 
other water treatment 
chemicals. For Bulletins 
and complete informa- 
tion, address Omega 
Machine Company, (Divi- 
sion of Builders Iron 
Foundry) 366 Harris Ave., 
Providence 1, R. I. 


OMEGA MACHINE CO. 


Call 
BUILDERS 


PROVIDENCE 
GAspee 1-4302 
BOSTON 
HAncock 6-1060 


Builders manufactures the most 
complete line of equipment for 
flow measurement and control of 
liquids, air, dry materials: 


The Venturi Meter * Type M Super- 
Accurate Flow Meters * Flo-Watch 
Mechanical Flow Meters * Propeloflo 
Meters * Chronoflo Telemeters ** 
Chlorinizers — Chlorine Gas Feeders * 
Kennison Open Flow Nozzles * Sightflo 
Indicators * Conveyoflo Continuous 
Weighing Scales * Liquid Level 
Gauges, Recorders and Controllers. 


For Bulletins call or write Builders- 
Providence, Inc. (Division of Builders 
Iron Foundry) Providence 1, R. 1. 


Warren Foundry & Pipe Corp. 


Warren Pipe Co. of Mass., Inc. 


SALES OFFICES 


55 LIBERTY STREET, NEW YORK 
75 FEDERAL STREET, BOSTON, MASS. 


Manufacturers of 


CAST IRON PIPE 


Flanged Pipe 


Bell and Spigot Pipe 
Short Body B. & S. Specials 
Warren (W) Spun Centrifugally Cast Iron Pipe 


Special Castings 


WORKS: PHILLIPSBURG, N. J. and EVERETT, MASS. 
Large Stock Enables Us to Make Prompt Shipments 


Flexible Joint Pipe 
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Get Full Service From Old Mains 


The most practical way to meet today’s overload 
demand is to clean clogged water mains. FLEXIBLE 
Underground Pipe Cleaning Co., specializes in such 
jobs— any size-—2” to 72”. 


RAY BAHR 


41 GREENWAY, HAMDEN, CONNECTICUT 


New England 
Representative 


Pipe Founders Sales Corporation 
CAST IRON PIPE AND FITTINGS 
FOR 
Water, Steam, Gas and Culverts 
Special Flanged and Bell and Spigot Castings 
Lyncast Iron Chemical Castings 


Office: 131 State Street, Boston 9 Warehouse and Yard: East Cambridge, Mass. 


UTILITIES SUPPLY CORPORATION 


Distributors of Water Works Supplies and 
Materials for Mains and Services 


Revere Copper Tubing, Type K Construction Tools: Shovels, Cold 
Hays Brass Goods and Cutters, Lanterns, Picks, Sledges. 

Erie Service Boxes Jointing Materials: Twisted or 
Buffalo Gate and Service Boxes Braided Jute, Runners, Pots, 


Cast Iron Fittings—AWWA or Ladles, Hydro Rings, Pig Lead 
Short Pattern and Lead Wool. 


Mineralead Jointing Compounds Furnaces: Complete Hauck Line. 


Office and Warehouse 
425 Riverside Avenue 
MEDFORD, MASSACHUSETTS 
My 8-9023 
My 8-9024 
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1879 -ROSS— 1879 


AUTOMATIC VALVES 


Controls elevation 
of water 
in 
tanks, basins 
and 
reservoirs 


ALTITUDE VALVE 
1. Single Acting 
2. Double Acting 


Maintains 
desired discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 

Regulates pressures in gravity and pump 
systems; between reservoirs and zones of 
different pressures, etc. 


Maintains 
levels in tank, 
reservoir 
or basin 


l. As direct 
acting 


2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
tion. 


FLOAT VALVE 


A self contained 
unit, with 
controls 
three or more 
automatic 


COMBINATION VALVE 


Combination automatic control both di- 
rections through the valve. 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution and 
pump 
discharge 


SURGE-RELIEF VALVE 


Electric 


remote control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or second- 
ary control on any of the hydraulically 
controlled o1 operated valves. 


ROSS VALVE MFG. CO., INC. Box 592 TROY, N. Y. 
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WAS THE JOURNAL CORRECTLY 
ADDRESSED? 


IF NOT, PLEASE FILL THIS OUT AND RETURN 
FOR CORRECTION 
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THE WELSBACH, 
ONE PROCESSES D/V/S/ION 
2409 West Westmoreland St., Phila. 29, Pa. 


Pioneers i Research 
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|| THE HEFFERNAN PRESS 
MINERALERD 


AND 
HYDE-RO RINGS 


tojoin PRINTERS 


AND 


Tegul-Mineralead, the nal 
plasticized sulfur compound joint, PUBLISHERS 
is easy and clean to work with, 
economical, too — needs no skilled | 
labor, caulking or deep bell holes. | 
HYDE-RO RINGS, rubber ring | 
packing, are recommended for use ® 
wth Tegul-Mineralead. Please 

weite us at 17 Walnut Street, Mertz- — 
town, Penna., and request Bulletin | 
No. M10-1 and M10-5. 


150 FREMONT STREET 


WORCESTER, MASSACHUSETTS 


MERTIZTOWN, PENNA 


HOUSTON, TEXAS 


*Trade Mark Registered 


Attention Mr. Water Works Superintendent | ! 
CEMENT LINED SERVICE PIPE:— 
Resists Corrosion 


Has proven practical for nearly three-quarters of a century 


Immediate d.tivery can be made to waterworks on 
both wrought iron and steel, black or galv: 


“SPECIFY EUREKA PIPE" 


EUREKA PIPE COMPANY, Inc. 


Manufacturers of CENTRIFUGAL CEMENT LINED PIPE and 


LEAD AND TIN LINED FITTINGS 
591-593 WASHINGTON ST. TEL. 3-9550 LYNN, MASss. 


Chemical Fire and Rust Proofing Corp. 


Lining and Coating of Pipe, Couplings, Joints, Tanks, 
Piling, Structural Steel with Bituminous Enamel or 


Hydraulic Cement in strict conformity with AWWA 
Specifications. 


Ask for quotations 


841% Berkeley Street, Boston, Mass Liberty 2-5185 
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FLANGES 
machined and drilied for perfect 
alignment with sleeves and 


crosses. 

LARGE AREA 
OVER-SIZE The flanges insure a water ti 
SEAT RINGS STRENGTH AND WEIGHT joint with the thick lead gasket 
on gate of long sleeves resist line pres- running the full sleeve length. 
valves sure, caulking strains. 
permit use 
of full size 
cutters. 


SAVE 
caulking material. 
Centering ring pro- 
vides caulking 
stop. 


and results 


STRONG For tapping or repair Rensselaer products meet 
Rensselaer products are all conditions and utilize all standard tapping 
strong and heavy to stand 
all strains. machines. They make possible faster lower cost 

THRIFTY repairs on connections with lines under pressure 
The design of Rensselaer Tap- 


ping be ye — permanently leakproof finished jobs. 
results in a better job. 


Experienced Water Works men depend on ALL 
products bearing the Rensselaer name. For good 
advice along these lines, just ask your Rensselaer 
representative. 


WATERTIGHT 
You get a thick lead gasket 
the ful of 


OVER 65 YEAR 


Atlanta, Ga., Bala-Cynwyd, Pa., Chicago, Il!.. Dallas, Texas, 
Denver, Colo., Glendale, Cal., Haverhill. Mass.. Kansas City, Mo., 
Memphis. Tenn.. New York City, Oklahoma City, Pittsburgh, Pa., 
San Carlos, Calif., Seattle, Wash. 


ve 
™ 
a 4 sleeve — solidly watertight 
forever. 
® Squore Bottom 
TROY, NEW YORK 4 
Division of Neptune Meter Compony 
RENSSELAER 
16 
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To move 1,000,000 gallons of water 


per day for 21 miles 


i y” ASBESTOS-CEMENT 
* PRESSURE PIPE 


New one-million-gallon-a-day water main of "Century" Asbestos-Cement Pressure Pipe 
being laid to serve the Southwestern Potash Corp. plant near Carlsbad, New 
Mexico. Installation Contractor: Western Construction Company, Hobbs, New Mexico. 


In the wide open spaces of New 
Mexico, well over 100,000 feet of 
12” “Century” Pipe will serve the 
requirements of this important 
industry. ““Century”’ Pipe is also 
serving municipal and privately 
owned water companies through- 
out the United States and setting 
new standards for water main 
economy and service. 


Consider the economy: “‘Century” 
Pipe is moderate in initial cost. 
Though exceptionally strong, it is 
light in weight—is economical to 
ship and to store; can be handled 
easily and laid quickly. With 
“Century”? Simplex Couplings, 
even curves up to 5° deflection per 
pipe length can be laid rapidly. 


K&M ASBESTOS ROPE for yarning bell and spigot 
joints will not promote the breeding of bacteria. 


Write for details. 


Fast, easy laying means real 
savings on installation costs! 


The service is certain! ‘“‘Century”’ 
Asbestos-Cement Pressure Pipe 
cannot rust; is highly resistant to 
soil corrosion; tuberculation and 
electrolysis cannot affect it. In 
fact, so permanently strong is 
“Century” Pipe that it can always 
be recovered and relaid in its 
original pressure class—an econ- 
omy “plus” worth remembering! 


Before you buy or specify any pipe 
for water mains, get the cost- 
saving story of ‘“‘Century”’ Asbes- 
tos-Cement Pressure Pipe. Write 
us for specifications and an 
informative booklet, ‘‘Mains with- 
out Maintenance.”’ 


KEASBEY & MATTISON mde ats 


COMPANY © AMBLER © PENNSYLVANIA has made it serve mankind 
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to aid peak 
defense production 


Collect and Sell 


your lron and 


Steel Scrap 


Mr. Q-Check says dig for scrap metal — 
search every nook and corner of your pipe 
yard—scrape the bottom of the barrel! For 
iron and steel scrap is critically needed to aid 
peak defense production in steel mills and 
iron foundries. 


The average pipe yard has some or all of 
the following sources of scrap metal, accord- 
ing to whether pipe is used for water, gas, 
sewerage or industrial service: 

Obsolete fittings; cut pipe (short pieces 
of distribution or service pipe) ; damaged 
hydrants, valve boxes, manhole covers, 


ete. It all adds up to a vital contribution 
to defense production. 


Collect your scrap now. Phone your nearest 
scrap dealer. He wants what you have but 
quick, and pays good cash prices. 


CAST IRON PIPE RESEARCH ASSOCIATION . .. CHICAGO 
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Troy's Rensselaer Polytechnic Institute as it looked 100 years ago 


Wile: New York, has a cast iron water 


main in service that was installed 

more than a century ago, not long after the 
founding of Rensselaer Polytechnic Institute, 
one of Amer‘ca’s oldest schools of science. 
An engineer of that day, who could 


foresee the transition from 


iron 


ten-ton trucks, would have been 
bold indeed to predict a nseful life of 
100 years for a cast iron underground main. 


Yet that is the record of cast iron pipe in FOR WATER. GAS. SEWERAGE 
numerous cities in spite of the changes AND INDUSTRIAL SERVICE 


in a century, and the stresses imposed by 
NUMBER THREE OF A SERIES 

modern conditions of traffic 

and congested underground services. 

United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 


Plants and Sales Offices Throughout the U.S.A. 
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The Journal of the 
New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with reports of the discussions. Many of the contributions are from 
writers of the highest standing in their profession. It affords a convenient 
medium for the interchange of information and experience between the 
members, who are so widely separated as to find frequent meetings an im- 
possibility. Its success has more than met the expectation of its projectors; 
there is a large and increasing demand for its issues, and every addition to its 
subscription list is a material aid in extending its field of usefulness. 

All members of the Association receive the JourNaL for three dollars per 
annum which sum is included in their annual dues; to all others the sub- 
scription is four dollars per annum. 


TO ADVERTISERS 


HE attention of parties dealing in goods used by Water Department is 
called to the JouRNAL OF THE New EncLanp Water Works AsSsOcIATION 
as an advertising medium. 


Its subscribers include the principal Water Works ENCINEERS AND Con- 
TRACTORS in the United States. The paid circulation is 1,100 copies. 


Being filled with original matter of the greatest interest to Water Works 
officials it is PRESERVED and constantly REFERRED TO BY THEM, and 
advertisers are thus more certain to REACH BUYERS than by any other 
means. 

The JournaL is not published as a means of revenue, advertising being 
inserted solely to help meet the large expense of publication. 


ADVERTISING RATES 


One Issue Four Issues 


Size of page, 44%4x7% net. 
A sample copy will be sent on application. 
For further information, address the Advertising Agent, 


Mrs. Avice R. MELROosE, 
73 TREMONT STREET, 
Boston 8, MASSACHUSETTS 
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COSTS ARE REDUCED WHEN LEADITE IS USED 


Of course, the greatest advantage in using LEADITE, is, that 
it makes a good, tight joint,—and thus reduces leakage to a 
minimum,—but LEADITE also offers the following advan- 
tages, which are worthy of serious consideration: Saves 
caulking expenses—Reduces cost of digging large bell-holes 
—Saves in cost of material—Reduces time required for 
pumping “wet trenches”—Saves time in preparation—Saves 
time in handling on the job—Saves in freight and hauling 
charges. 


Another point, LEADITE saves “interest charges” by speed- 
ing up the completion of the water line. 


The true value of LEADITE is best indicated by the fact that 
it has been used on THOUSANDS OF MILES of Water 
Mains,—all over this Country, as well as in many Overseas 
Countries, 


The Pioneer self-caulking material for c. i. pipe, 
Tested and used for over 40 years, 
Saves at least 75%. 


THE LEADITE COMPANY 
Girard Trust Company Building — Philadelphia, Penna. 


i 
i 
| 


3 
eve” 
q 


— 
— 


